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Summary
Background
Since the beginning of multilateral trade system, many regional trade agreements
(RTAs) and regional economic integrations have been achieved, for examples the
European Union (EU), the North American Free Trade Agreement (NAFTA), the
Mercado Comundel Sur (MERCOSUR, Southern CommonMarket), the Association of
South East Asian Nations (ASEAN) - Free Trade Area (AFTA), etc. The achievements of
RTAs and regional economic integrations, to some extent, have brought positive as well
as negative implications that might appear in the forms of trade creation and trade
diversion for the non-member countries (Viner, 1950; McCarthy, 2006). The East Asian
region was noticeably late in proceeding to the de jure (legal) regional economic
integration, even though the defacto (factual) economic integration is sometimes claimed
(Fouquin et ah, 2006). Remarkable trade and investment activities, especially between
Japan and China, as well as Japan and the individual ASEAN countries have increased
significantly. RTAs in the East Asia did not exist until the ASEAN (only among the
founding members: Indonesia, Malaysia, the Philippines, Singapore, and Thailand)
reached the Preferential Trade Agreements (PTAs) in 1977.
The RTAs, regional economic integrations, bilateral trade agreements (BTAs),
and other international strategic alliances have affected countries' dynamic comparative
advantages and specialization. Whether there are systematic changes in the comparative
advantage and specialization of trade in the East Asian countries has been a crucial issue
for the future development of the East Asian economic integration. Following a
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formation of 'flying geese' (FG)1, it might be commonly believed that the systematic
shifts in comparative advantage exist. The shifts have been in the most standardized,
labor-intensive manufactures from Japan to the Newly Industrialized Economies (NIEs)
and then to the ASEAN4 (Malaysia,.Indonesia, Thailand and the Philippines) and so on
(Kojima, 2000; Ozawa, 2001, 2006; Kasahara, 2004; Kwan, 2002).
One of the most important issues in the international trade is exchange rate.
Indeed, the nominal exchange rate determines the competitiveness of a country. The law
of one price states that in competitive markets, free of transportation costs and no official
barriers to trade (such as tariffs and non-tariff barriers), an identical commodity in
different countries will have the same price when it is valued in the same currency.
Purchasing Power Parity (PPP) is a simple empirical preposition that once converted to a
commoncurrency; national price levels should be equal. The theory of PPP explains the
movements in the exchange rates between two countries and their changes in price levels
(Krugman and Obstfeld, 2000:394). In spite of the relatively large body of literature
examining the PPP theory for developed countries, relatively few researches have studied
the proposition for developing countries, which have various distinctive international
policies and degrees of liberalization such as the East Asian countries.
1 The 'flying geese' paradigm was introduced by Kaname Akamatsu in the 1930s in the several articles available only
in Japanese. Kaname Akamatsu showed himself in the world academia after the World War II in the two articles
(1961, 1962) in English. 'Flying geese' model intends to explain the catching-up process of industrialization of
latecomer economies from intra-industry, inter-industry and international aspects. It might be argued that the
structural transformation of industrialization in East Asia follows this 'flying geese' formation. Garment, Steel,
Popular TV, Video and HDTV are frequently used to illustrate the formation. Those products have been transferred
from Japan to Newly Industrialized Economies (NIEs: Hog Kong, Taiwan, Singapore and Korea); from NIEs to the
ASEAN4 (Malaysia, Indonesia, Thailand and the Philippines); from the ASEAN4 to latecomer economies.
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Research Questions
The main aim of this thesis is to answer several critical questions relating to the
economic integration, comparative advantages and Purchasing Power Parity (PPP) of the
East Asian economies:
1. The first established economic integration in the East Asia is the ASEAN.
How has the de jure economic integration changed? Has the focus of the
ASEAN changed, parallel with the development of international regionalism?
2. In fact, the ASEAN member countries' factors endowments are relatively
similar. Theoretically, they will also have similarities in comparative
advantage. There have been skeptical views on the development of the
ASEAN because the substitute relationship among the members exists. How
are the major trade trends in the ASEAN region? Has the intra-regional trade
in the ASEAN region increased significantly?
3. Foreign direct investment (FDI) can change the relative factors endowment.
Accordingly, the country's comparative advantage can be dynamic. How have
the patterns of comparative advantage of the East Asian countries shifted?
4. The Heckscher-Ohlin (HO) theory suggests that a country will have
comparative advantage on commodities produced with the country's abundant
factors of production. How have the endowment factors determined the
countries' comparative advantage?
5. To what directions have the trade specialization and trade patterns of the East
Asian countries been going on? In other words, have they de-specialized in
their trade and converged in their patterns of comparative advantage?
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6. One very famous theory in the "catching-up" process of economies is the
flying geese (FG) pattern (in Japanese: ganko keitai): imports-domestic
production-exports-reverse imports ("M-P-E-M"). Does the FG pattern exist
in the East Asia?
7. Regionalism and economic integration affect countries' export performance.
What are the dynamic markets for the East Asian countries' exports?
8. How are the intra-industry trade and the intra-regional trade in the East Asia
going on? Has the intra-industry trade in the intra-regional trade become
significant compared with the inter-industry trade in the region?
9. Does purchasing power parity (PPP) not hold in the strong sense in the case of
East-Asian countries?
10. Finally, this thesis takes Indonesia as a case study. How is the structure of
protection in Indonesian manufacturing sector?
Theoretical Framework
Figure 1 and Table 1 show the theoretical framework, analytical tools and case
studies for each chapter of this thesis. To make clear analysis, the all ten research
questions are broken down into some more specific questions that are presented and
answered systematically in the ten chapters (Chapters 2-1 1). All ten research-questions
can be categorized into three groups i.e. comparative advantage, dynamic market and
exchange rate as depicted in Figure 1. Chapters 4-7 and ll deal with questions about
comparative advantage. Chapter 3, 8 and 9 are related to the dynamic market of East
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Asian countries' exports. Meanwhile, Chapter 10 is about hypothesis testing on PPP in
the cases of the East Asian countries.
EAST ASIA
1. The ASEAN evolution?
2. Major trade trends in the ASEAN regions?
3. Shifts in pattern of comparative advantage?
4. Endowments factors and comparative advantage?
5. Specialization and convergence?
6. Flying geese pattern?
7. The dynamic markets?
8. Trade by region and by industry?
9. Purchasing power parity
10. A case study: Indonesian manufacturing sector?
COMPARATIVE
ADVANTAGE
RSCA, ERP
RSCA Analysis:
Co mparative
Advantage
Statistical
Analysis
Shifts in
Comparat ive
Advantage
(Chapters 4-7)
(Chapter 1 1)
DYNAMIC MARKET
TI , CMS, IRT and Ha
Trade Intensity Index
Constant Market Share
Intra-Regional Trade
Intra-Industry Trade
Mathemat ical
Analysis
Dominant Dynamic
Market
(Chapters 3, 8 and 9)
EXCHANGE RATE
ppp
Univari ate,
Multivariate,
Johansen
framework of
multivariate
co integration
Econometric
Model
The existence of
PPP
(Chapter 10)
Figure 1. The Research Framework
Some commonanalytical tools are applied, such as Trade Intensity (TI) index,
Revealed Symmetric Comparative Advantage (RSCA), Spearman's rank correlation,
Trade Balance Index (TBI), Econometric model, Constant Market Shares (CMS), Intra-
regional trade (IRT) and Intra-industry trade (Ha) and Effective Rate of Protection (ERP).
However, this thesis contributes to the analytical tools. First, this thesis proposes a new
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method in analyzing convergence of comparative advantage between two countries, i.e.
by conducting the stationary test on Spearman's rank correlation coefficients between the
two countries' RSCA (Chapter 4). Second, this thesis introduces dummy variables (across
countries and across industries) in the econometric model that is commonly applied to
examine countries' dynamic specialization (Laursen, 1998; Worz, 2005) (Chapter 6).
Table 1. Analytical Tools and Case Studies
Analytical Tools and Case Studie 蝣 蝣 Chapters 蝣 蝣 蝣
1 2 3 4 5 6   7 8 9 10 ll 12
1. Analytical Tools 蝣 蝣 蝣 蝣 蝣 蝣 蝣
- Descriptive statistic ｩ ｩ ｩ ｮ ｮ  ｩ ｮ ｩ ｩ ｮ
-TI ｩ 蝣 蝣 蝣 蝣 蝣
- RSCA 蝣 ｩ ｮ ｮ  ｮ 蝣 ｩ
- Spearman's rank corr. ｩ ｩ 蝣 蝣 蝣
- TBI 蝣 ｩ 蝣 蝣 蝣
- Econometric Model 蝣 ｩ ｮ ｩ
- CMS 蝣 蝣 蝣 蝣 @ 蝣 蝣
- IRTandHa @ 蝣 ｩ 蝣
- Mathematical approach ｩ ｮ 蝣 蝣
- ERP 蝣 蝣 蝣 蝣 蝣 @
2. Case Studies I 蝣 蝣
a. ASEAN ｩ ｩ ｩ 蝣 蝣 蝣
- Singapore ｩ ｩ ｩ ｩ ｩ  ｮ ｮ ｩ ｩ
- Indonesia ｩ ｮ ｩ ｩ ｩ  ｩ ｩ ｩ ｩ @
- Malaysia ｩ ｩ ｮ ｩ ｩ ｩ ｩ ｩ
- Thailand ｩ ｩ ｮ ｩ ｮ  ｩ ｩ ｩ ｮ
- the Philippines ｩ ｩ ｩ ｩ ｩ ｩ ｩ ｮ
- Brunei D. ｮ ｩ 蝣 蝣 蝣 蝣 蝣
- Vietnam @ ｩ 蝣 蝣 蝣 蝣 蝣
- Lao ｮ @ 蝣 蝣 蝣 蝣 蝣
- Myanmar ｩ ｮ 蝣 蝣 蝣 蝣 蝣
- Cambodia ｩ ｮ 蝣 蝣 蝣 蝣 蝣
b. North East Asia I 蝣 蝣 蝣 蝣
- Japan 蝣 ｮ ｮ ｩ  ｮ ｮ ｩ ｮ
- Korea ｮ ｮ @ ｮ ｮ ｩ
- China 蝣 ｮ ｩ ｩ  ｮ ｮ ｩ ｩ
- Hong Kong 蝣 蝣 蝣 ｩ ｩ ｩ 蝣
Notes : TI = Trade Intens i ty Index, RSCA = Revealed Symmetr ic Compara t ive Advantage , TBI = Trade Balance
Index , CMS = Constan t Marke t Share , IRT = Int ra -Regiona l Trade , I la = Int ra - Indus t ry Trade , ERP = Effec t ive
Rate of Pro tec t ion , ® is appl ied .
Third, by combining RSCA and TBI, this thesis makes a new analytical tool,
namely, 'products mapping', which is appropriate for analyzing the FG pattern (Chapter
7). Fourth, this thesis refines the CMS method by Learnerand Stern (1970) (Chapter 8).
Fifth, this thesis modifies the formula of inter- and intra-industry trade by Grubel and
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Lloyd (1975) to deal with the phenomena of inter- and intra-regional trade (Chapter 9).
This modification formula will be referred to as Regional Intra-Industry Trade index.
Chapter 2 - The evolution ofASEAN
Chapter 2 shows the evolution ofASEAN. It might be argued that the ASEAN's
interest has shifted from international-political issues to economic issues, especially on
trade and investment. Institutional approach is mainly employed in this chapter to show
the evolution. Historically, the ASEAN was established concerning the regional stability
and political issues. However, parallel with the proliferation of economic regionalism in
the world and the period of active trade liberalization in the 1980s and 1990s, the
ASEAN has pushed economic cooperation forward.
The first effort on it was the establishment of the ASEAN Preferential Trading
Arrangements (ASEAN-PTA). However, this initiative of forming the ASEAN-PTA was
disappointing due to some factors such as the limited coverage of the PTA, the nature of
intra-regional structure, which was competitive rather than complementary, and the
diminishing urgency of pursuing the task because of the continued growth and
development in the region. The further concrete effort toward regionalism was the
ASEAN Free Trade Area (AFTA) launched in 1992 by the ASEAN. The AFTA will be
created through the Common Effective Preferential Tariff (CEPT) Scheme. The schedule
is flexible managed depending on the preferences of different countries over range of
sectors.
The relative similarities in natures of the ASEAN's members, to some extent, give
positive and negative implications. Brunei Darussalam and Singapore are the richest
members in terms ofGDP per capita but they do not have many labors, natural resources,
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etc. In contrast, Indonesia is the biggest member in term of population but she does not
have much capital, good services and so on. As result, there is no dominant member,
which may be the 'core' member steering dominantly the institution. The ASEAN has
frequently been criticized as an indulgent institution directed by weak peer pressure.
However, it has proved to be a very successful model of economic cooperation and
economic integration for developing countries.
Chapter 3 - Major trade trends in the ASEAN region
The major trade trends in the ASEAN region are represented in Chapter 3. The
establishment of the ASEAN Free Trade Area (AFTA) is proposed to increase the intra-
regional trade. This chapter is addressed to answer some more detailed critical questions:
What are the geographic destinations of the ASEAN exports? Does the country size
matter in the intra-ASEAN trade? Which countries are more dependent upon the intra-
ASEAN trade? How far have the geographic patterns of regional trade dependence
changed? How intense is the intra-ASEAN trade? Statistic descriptive and static
comparative methods such as share analysis, Pearson correlation and trade intensity (TI)
index are used to examine the intra-regional trade and geographical export destinations.
The standard TI index by Drysdale and Garnout (1982) is formulated as follows:
TI* =
xjk
kwk
X;
J J
u;
X.
where TIjk is trade intensity index of country j for export destination k; Xjk and xwk
country j's and world's exports to k, respectively. An index of more (less) than unity is
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interpreted as indicating a bilateral trade flow is larger (smaller) than expected given the
partner country's importance in world trade. Figure 2 shows the trade intensity index of
the ASEAN countries.
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Figure 2. Trade Intensity Index of the ASEAN
This chapter concludes that the geographic destination of the ASEAN countries'
exports has slightly changed. Although Japan, the EU and the NAFTA are still dominant
trade partners, the share of the ASEAN countries' exports to those trade partners
decreased for 1995-2005. China, Hong Kong and Taiwan have significantly become a
more important geographic destination of the ASEAN countries' exports. The ASEAN5
countries (Singapore, Malaysia, Thailand, Indonesia and the Philippines) have dominated
the intra-regional trade in ASEAN region. There is a positive relationship between the
size of country and the share of intra-regional trade in the ASEAN region. The intra-
regional trade in the ASEAN region has been larger (intense) than expected given the
ASEAN's importance in world trade, except Cambodia, which was currently very much
engaged with the US market.
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Chapter 4 - Shifts in comparative advantage
Chapter 4 analyzes the shifts in pattern of comparative advantage of the
ASEAN52 (Singapore, Indonesia, Malaysia, Thailand and the Philippines), Japan, Korea
and China (abbreviated as the ASEAN+3, from now on) by applying statistical method.
This chapter is addressed to answer some particular questions: what sorts of exported
products do the ASEAN+3 have comparative advantages? How far have comparative
advantages of the ASEAN+3 shifted dynamically? Does the ASEAN's pattern of
comparative advantages follow a sequential change similar to that of Japan, China, and
Korea?
An indicator of comparative advantage, namely Revealed Symmetric
Comparative Advantage (RSCA) by Laursen (1998) is applied in this chapter as well as
the next three chapters. The RSCA index is a simple transformation of Revealed
Comparative Advantage (RCA) or Balassa index (Balassa, 1965). The RCA and RSCA
indices are formulated as follow:
RCA^^ /xJ/^ /xJ (2)
RSCAij = (RCA.J -l^RCAij +1) (3)
where RCAy denotes revealed comparative advantage of country i for group of
products (Standard International Trade Classification, SITC) j. xy stands for total exports
of country i in group of products (SITC) j. Subscript r denotes all countries without
country i, and subscript n refers to all groups of products (SITC) excepting group of
productj.
! The other ASEAN countries are excluded from the analysis due to unavailability of the data.
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Figure 3. Shifting Comparative Advantage
Descriptive statistics (mean, median, standard deviation and correlation) are
applied to summarize the RSCA across commodities (Standard International Trade
Classification, SITC). Then, we might make a hypothesis that the ASEAN, Japan, Korea
or China have more specialized or more concentrated on higher comparative advantage
products over periods of observation (shown by higher value of means; smaller standard
deviation and smaller value of skweness over time) as presented by Figure 3.
Figure 4 shows the empirical results. The increase in overall comparative
advantage together with the decrease in the standard deviation implies that the increase in
overall comparative advantage is encouraged by the higher increase in comparative
advantage of products, which had no or lower comparative advantage in the past. The
ASEAN, China and Korea may have a trade-off between specialization based on the
existing comparative advantage (in low technological groups of products) and shifting to
the other products in which they currently lack a comparative advantage, but may acquire
such an advantage in the future as a result of the potential for productivity growth (in
high technology groups of products which Japan has specialized in).
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Figure 4. Trend in Mean, Median, Standard Deviation
and Skewness of Comparative advantages
This chapter also applies statistical hypothesis test procedure of correlation on the
RSCA index to examine the shifts in the patterns of comparative advantage. The degree
of linear association between the two series of RSCA can be compared by the
Spearman's rank correlation coefficient, which is given as follows (Leu, 1998; James and
Movshuk, 2003; Gujarati, 2000):
-Across periods (years):
Ps,Cto,Ctb =1-6|
n
I<
1=1n(n^ T (4)
-Across countries:
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-S,<X ,ItK =1-6
K,
i
=l (5)
n^-lj
Where:
Ps Cta,ctb = the Spearman's rank correlation coefficient between county C's
RSCA at time ta (symbol: Cta) and country C's RSCA at time tb
(symbol: Ctb).
n =the Spearman's rank correlation coefficient between country C'sPs,cta,itb v
RSCA at time ta (symbol: Cta) and country I's RSCA at time tb
(symbol: Itb).
dRj = lRRscAjC la - RRSCAjC,lb f for across periods (years).
dRj = (RRSCAjCla - RrscAj,^ )2 for across countries.
RRSCA =the rank of country C's RSCA of group ofproductsj attime taå JC.ta
RRSCA =the rank of country C's RSCA of group ofproductsj at timetb
R-rsca., t = tne rank of country I's RSCA of group ofproductsj at time tb
n is number of observation groups of products (i.e. 237 SITC)
ta and tb is time
The values of Spearman's rank correlation coefficients range from -1 (a perfect
negative relationship) to +1 (a perfect positive relationship). Within a specific country, it
is applied across periods to analyze the dynamic shift in comparative advantage. If the
correlation is closer to one (+1), the shift in comparative advantage is less dynamic. In
contrast, if it is closer to minus one (-1), the shift in comparative advantage is more
dynamic. Table 2 shows the empirical results. All countries exhibit slower rate of change
in the pattern of comparative advantage.
The rank correlation is also applied across countries i.e. the ASEAN, Japan,
Korea and China to see the association of the pattern of comparative advantage. Higher
positive value of Spearman's correlation coefficient indicates stronger competition
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between two countries in the export market (more similar pattern of comparative
advantage), vice versa.
Table 2. Spearman's Rank Correlation Coefficient across Periods
A SEA N
C om parative A dvantage
1976 1985 1995 2005
<u
S -6
1976 1.00 0.54* 0.40* 0.24*
1985 0.54* 1.00 0.76* 0.61"
1995 0.40* 0.76* 1.00 0.83*
2005 0.24* 0.6 1" 0.83* 1.00
(a)
Japan
C om parative A dvantage
1976 1985 1995 2005
<D
o. a
3 <
1976 1.00 0.92* 0.86* 0.82*
1985 0.92* 1.00 0.92* 0.84*
1995 0.86* 0.92* 1.00 0.95*
2005 0.82* 0.84* 0.95* 1.00
(b)
K o rea
C om parative A dvantage
1976 1985 1995 2005
<u????????????????????
3 <
1976 1.00 0.78* 0.56* 0.34*
1985 0.78* 1.00 0.78* 0.57*
1995 0.56* 0.78* 1.00 0.82*
2005 0.34* 0.57* 0.82* 1.00
China
Comparative A dvantage
1987 1995 2005
ID
2 '蝣ｧ Ifi l l
8 <
1987 1.00 0.68* 0.48*
1995 0.68* 1.00 0.81*
2005 0.48* 0.81* 1.00
(c) (d)
Note: * significant at 1 percent level of significance
Source: UN-COMTRADE, author 's calculation.
Figure 5 shows trends of the Spearman's rank correlation coefficient between the
ASEAN's comparative advantage and that of Japan, Korea as well as China. The
coefficients of the ASEAN-China and the ASEAN-Korea were positive during the
periods of observation. In the case of the ASEAN-Japan, up to 1994 there had been
negative values in the coefficients correlation, which implied complementary relationship
in the patterns of comparative advantage. However, since 1995 the correlation
coefficients have become positive and approached 0.2 (statistically significant) in 2003.
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Figure 5. Spearman's Rank Correlation Coefficient the ASEAN+3
An interesting issue regarding the relationship of comparative advantage pattern
between the ASEAN and Japan; the ASEAN and China; or the ASEAN and Korea is
whether a long term equilibrium relationship exists or not. In other words, do they have a
certain level of similarity in their patterns of comparative advantage in the long run? This
chapter applies a stationary test on the correlation series, namely Augmented Dickey-
Fuller (ADF) test. The ADF test constructs a parametric correction of the typical Dickey-
Fuller test for highest-order correlation by assuming that the series (in this research the
Spearman's rank correlation coefficients, p) follows autoregressive model with order p -
denoted as AR(p)- process and adding lagged difference terms of the dependent variable
pt to the right hand side of original test regression (Enders, 1995; Gujarati, 2000), as
described as follows:
Apt =P0 +PiPt-i +EaiAPt-i +St+st
p
ri=l (6)
where t and st are time and the error term, respectively. The pt is non-stationary if
weaccept the hypothesis (Ho) saying that Pi=0. In contrast, the pt is stationary if we reject
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the hypothesis (Ho) saying that Pi=0. For testing the hypothesis, it follows conventional
S tudent's t-distribution tR = ---andit is compared with the MacKinnon (1991, 1996)Pl se(P,)
critical value.
Table 3 represents the results of the ADF stationary tests on correlation of
comparative advantage between the ASEAN and Japan; the ASEAN and Korea; as well
as the ASEAN and China. Since the ADF test statistics more than the chosen critical
values (1 percent, 5 percent, and 10 percent), we accept the hypothesis (Ho) saying that
the correlation coefficient series (ASEAN-Japan; ASEAN-Korea and ASEAN-China) are
non stationary series. This research, therefore, indicates that the comparative advantage
pattern should be seen in dynamic sense.
Table 3. Stationary Test on Pattern of Comparative Advantage
Pattern of ADF
Comparative Test Level of Critical
Advantage Statistic Significance Value Conclusions
AS EAN-Jap an -3.ll
ASEAN-Korea -2.36
ASEAN-China -2.80
Non-stationary (No long run equilibrium in the
1 % -4.37 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
5% -3.60 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
1 0% -3.24 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
1% -4.36 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
5% -3.59 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
1 0% -3.23 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
1% -4.73 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
5% -3.76 correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
1 0% -3.32 correlation of comparative advantage pattern)
Source: UN-COMTRADE, author 's calculation.
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Chapter 5 - Factor endowments and comparative advantage
Chapter 5 discusses a more theoretical issue on the relation between a country's
factor endowments and its comparative advantage. Factor endowments play important
roles in international trade. This chapter describes the Heckscher-Ohlin theory in the
general equilibrium (GE) framework. In the H-0 model, there are nine strict assumptions
(Appleyard and Field, 2001): (1) there are two countries, (2) technology is identical in
both countries; that is, production functions are the same in both countries, (3) production
function is characterized by constant return to scale (CRS) for both commodities in both
countries, (4) the two commodities have different factor intensities, and the respective
commodity factor intensities are the same for all factor price ratios, (5) tastes and
preferences (utility functions) are the same in both countries. In addition, there are
homothetic tastes and preferences, (6) markets are in perfect competition in both
countries, (7) factors of production are perfectly mobile within each country and
immobile between two countries, (8) transportation costs are zero, (9) there are no trade
barriers or any policy restrictions on the movements of goods between two countries or
interfering with the market determination of prices and output. By using numerical
examples, this chapter shows that the H-0 theorem does not necessarily hold when
assumptions on production and consumption are violated.
Countries in the East Asian region have large discrepancies in the factor
endowments. By applying Revealed Symmetric Comparative (RSCA) index, this chapter
shows that China, Indonesia and Thailand have comparative advantage in unskilled
/a^or-intensive industry, meanwhile only Japan has comparative advantage in
technology-intensive industry for the last two decades.
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Chapter 6 - Dynamic specialization and convergence in Trade
Pattern
The dynamic specialization and convergence in trade patterns of the East Asian
countries are represented in Chapter 6. Theoretically, there are four possible
combinations between trade specialization and trade-pattern convergence i.e. more-
specialized together with diverging trade patterns (Case 1); less-specialized together with
converging trade patterns (Case 2); more-specialized together with converging trade
patterns (Case 3); and less-specialized together with diverging trade patterns (Case 4).
The East Asian region consists of diverse economies. Accordingly, one main question
intended to answer is: in which cases East-Asian economies are laid? In Cases 1, 2, 3 or
4?
w I
Case 1: Case 3:
Increasing Specialization Increasing Specialization
Diverging trade patern acros countries Converging trade patern acros countries
Case 4: Case 2:
Decreasing Specialization Decreasing Specialization
Diverging trade patern acros countries Converging trade patern acros countries
Divergi ng C onverging
Trade-Pattern Convergence
Figure 6. Four Possible Combinations: Specialization and Convergence
An econometric model is used to examine the dynamics of comparative advantage
across countries and across products. The following simple regression model is usually
used to estimate the dynamics of comparative advantage (Laursen, 1998; Worz, 2005):
RSCAijiT = a +p RSCAij0+sij (7)
where RSCAij T and RSCAij Oare Revealed Symmetric Comparative Advantage of
country i in productj for years T and 0, respectively. The coefficient P indicates whether
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existing comparative advantage or specialization patterns have been reinforced or not
during the observation. If P is not significantly different from one (P=l), there is no
change in the overall degree of specialization. P>1 indicates increased specialization of
the respective country. O<P<1 indicates despecialization - that is, a country has gained
comparative advantage in industries where it did not specialize and has lost
competitiveness in those industries where it was initially heavily specialized (Worz,
2005). In the event of P<0, no reliable conclusion can be drawn on purely statistical
grounds; the specialization pattern is either random, or it has been reversed.
It might be believed that the dynamics in specialization across countries and
across industries are different. To examine this issue in the East Asian countries, this
chapter adds dummy variables for countries ( Dj~ ) into equation (7) :
RSCA y>T =a +(3 RSCA..0 +£y;(d?RSCA ijf0)+xna (8)
Where RSCAyj and RSCA^o are Revealed Symmetric Comparative Advantage
for product j of country i at year T and 0, respectively, C0j are white noise error terms,
a,P,Yj are constants and parameters estimated and Df is dummy variable for countries.
Since there are eight countries to be compared, there must be seven country dummy
variables:
3 This chapter uses RSCA instead of RCA for some reasons proposed by Volrath (1991), Laursen (1998) Aiginger
(1999) and Worz (2005) among others. First, RCA is basically not comparable on both side of unity since the index
ranges from zero to infinity. A country is said not to be specialized in a given product if the index ranges from zero to
one. In contrast, a country is said to be specialized in a given product if the index ranges from one to infinity. Second,
ifRCA is used in estimating the econometric model, one might obtain biased estimates. RCA has disadvantage of an
inherent risk of lack of normality. A skewed distribution violates the assumption of normality of the error term in
regression analysis, thus not providing reliable inferential statistics. Third, the use of RCA in regression analysis
gives much more weigh to values above one, when compared to observation below one.
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DL=
D^=
1 Korea
0 Otherwise
1 China
0 Otherwise
fl QJr,
C I * >J"i6"fv"-D^= [0 Otherwise
fl Indonesia
[O Otherwise
,. (1MalaysiaD-=\
0 Otherwise
Dj=
D c-U6 ~
D?=
[l Thailand
[O Otherwise
[l Philippine
| 0 Otherwise
Table 4. Estimation Result: Specialization across Countries
V ariable
Periods
1985-1995            1995-2005
C oefficient Standard Error Coefficient Standard Error
Con st ant -0.071*   0.016     -0.069*    0.013
Specialization (Japan) 0.903*   0.023      0.871*    0.022
Country D um m y 1 (K orea= l) -0.201 *   0.040      -0.053    0.034
Country D um m y 2 (China=l) -0.341*   0.049     -0.100**    0.040
Country D um m y 3 (Singapore=l) -0.1 13**   0.043      0.015    0.029
Country D um m y 4 (Indonesia=l) -0.315*    0.040     -0.1 18*    0.031
Country D um m y 5 (M alaysia= l) -0.185*   0.038      -0.060    0.026
Country D um m y 6 (Thailand= l) -0.293*   0.048     -0.195*    0.038
Country D um m y 7 (Philip -0.138*   0.039     -0.110*    0.041
R- s quared 0.554              0.676
D urbin-W atson Statistic 1.514              1.650
F-statistic 289.233            485.625
N ew ey-W est H A C Standard N ew ey-W est H A C Standard
M ethod of estim ation Errors and C ovariance    Errors and Covariance
Note: *j**;*** are significant at 1 percent, 5 percent and 10 percent level of significance, respectively. HAC is
Heteroscedasticity and Autocorrelation Consistent Covariance.
Source: UN-COMTRADE, author 's calculation.
Table 4 and Figure 7 show the estimation result of the econometric model (8). All
coefficients of countries dummy variable in both periods 1985-1995 and 1995-2005 are
negative (except country dummy 3 (Singapore=l) for 1995-2005) and statistically
significant (except country dummy 1 (Korea=l) and country dummy 5 (Malaysia=l) for
1995-2005). All countries exhibit decreases in specialization since the coefficients of
specialization are statistically less than one.
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8. 0.60
on
1
Japan
0.90 *
Korea China
0.70*1 0.56*
0.87*j 0.82'
Singapore
0.79 *
0.75 *
Malaysi a
0.72 "
0.81 *
Thailand I Philippine
0.61* | 0.76*
0.68* j 0.76*
Note: *5**;*** are significant at 1 percent, 5 percent and 10 percent level of
significance, respectively. Source: UN-COMTRADE, author 's calculation.
Figure 7. Coefficient of Specialization
Dynamic specialization might be different across industries. It might be generally
believed that comparative advantage in primary and natural-resource intensive industry
changes very little compared with unskilled-labor intensive industry, technology-
intensive industry and human-capital intensive industry. To deal with this issue, a little
modification of econometric model (7) is done by adding dummy variables for industries
Df as follows:
RSCAiT = <|> +ti RSCAj.o +Xe^DJRSCAioj+Sj4
k=l
(9)
where RSCAjt and RSCAjo are Revealed Symmetric Comparative Advantage for
product j at years T and 0, respectively, s, are white noise error terms, oc,p,8k are
constant and estimated parameters; Df are dummy variables for industries. Since there
are five categories of industries, four country dummy variables are set:
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Df=
Dp=
D3P =
D4P =
1 Natural - resource int ensive industry
0 Otherwise
1 Unskilled - labor int ensive industry
0 Otherwise
1 Techno log y int ensive industry
0 Otherwise
1 Human - capital int ensive industry
0 Otherwise
Table 5. Estimation Result: Specialization across Products
Variable
Period
1985-1995             1995-2005
Coefficient  Standard Error  Coefficient  Standard Error
Constant -0.081*       0.016    -0.078*       0.013
Specialization (Prim ary) 0.785*       0.024    0.845*       0.017
Product D um my 1 (N atural-resource) -0.09 1 **       0.042    -0.043       0.029
Product D um m y 2 (U nskilled-labor) -0.21 1*       0.073     0.019       0.036
Product D um m y 3 (Technology) -0. 145*       0.033    -0. 176*       0.027
Product D um m y 4 (Human-capital) -0.219*       0.034    -0. 130*       0.032
R- squared 0.548               0.679
Durbin-W atson Statistic 1.497               1.657
F-statistic 453.195              791.010
N ewey-W est H AC Standard  N ewey-W est H AC Standard
M ethod of estim ation Errors and Covariance      Errors and Covariance
Note: *;**;*** are significant at 1 percent, 5 percent and 10 percent level of significance, respectively. HAC is
Heteroscedasticity and Autocorrelation Consistent Covariance.
Source: UN-COMTRADE, author 's calculation.
Table 5 and Figure 8 show the estimation results of the econometric model (9).
All industries represent decreases in their specialization since the coefficients of
specialization statistically are less than one. In general, comparing the two periods,
despecialization in 1985-1995 was more dynamic than despecialization in 1995-2005.
Primary industries and natural resource-intensive industries had higher coefficients of
specialization.
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Primary Products
In 1985-1995 I 0.79*
!å 1995-2005 ! 0.84 *
Natural-resource
[ntensi ve Products
Unskilled-labor j Tcchnolgy
Intensive Product j Intensive Products
0.67 *
Human-capital j
ntcnsivc Products ]
Note: *,**,*** are significant at 1 percent, 5 percent and 10 percent level of
significance, respectively. Source : UN-COMTRADE, author 's calculation.
Figure 8. Coefficient of Specialization: Across Products
This chapter also applies the Spearman's rank correlation to examine convergence
of the specialization patterns in the East Asia. Figure 9 exhibits the trend in the
correlation of specialization patterns between Japan and other countries. It can be firmly
stated that there have been a nice positive trend in the correlation. It implies that the all
countries' patterns of specialization have become similar with that of Japan. In other
words, there is convergence in the patterns of specialization.
is o
S CD
2 E
f<S
d
-0.2 -|
Source: UN-COMTRADE, author 's calculation.
Figure 9. Trends in Correlation of Specialization Pattern
between Japan and Individual Countries
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Some conclusions are withdrawn. First, all countries show despecialization with
differences in speed. It implies that all East Asian countries have boosted products with
low comparative advantage in the past, to have relatively higher comparative advantage
in the future. China, Thailand and Indonesia have more dynamic in their despecialization.
Second, the East Asian countries have also shown despecialization across industries.
Humancapital-intensive industries represent most dynamic despecialization during 1985-
1995 compared with the other industries. Currently, technology-intensive industries have
most dynamic despecialization. For all industries, despecialization in period 1985-1995
was more dynamic than that in period 1995-2005.
Chapter 7 - 'Flying Geese' and 'Products Mapping'
Chapter 7 analyzes the comparative advantage of the ASEAN+3 countries on
factor intensity classification i.e. primary-products, natural resource-intensive products,
unskilled /a&or-intensive products, human capital-intensive products and technology-
intensive products. To investigate the existence of FG pattern in the East Asia, this
chapter proposes an analytical tool namely "products mapping". This tool combines the
RSCA and Trade Balance Index (TBI). The TBI is formulated as follows:
TBI.- lxy -mJ/lxy +ng (10)
By combining RSCA and TBI, there are four categories, which a specific product
might lie in i.e.: having comparative advantage and having specialization; having
comparative advantage but no specialization; having specialization but no comparative
advantage; no comparative advantage and no specialization as depicted in Figure 1 0.
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Group B: G roup A:
Have Comparative Advantage Have Comparative Advantage
No Export-Specialization (net-importer) Have Export-Specialization (net-exporter)
(RSCA >OandTBI <0) (RSCA > 0 and TBI >0)
Group D: Group C:
No Comparative Advantage No Comparative Advantage
No Export-Specialization (net-importer) Have Export-Specialization (net-exporter)
(RSCA < 0 and TBI <0) (RSCA < 0 and TBI >0)
TBI <0 TBI>0
Trade Balance Index (TBI)
Figure 10. Products Mapping
By using the "products mapping", this chapter describes the existence of FG
formation in the pattern of comparative advantage. The products of the FG pattern in the
past, current and future are also presented. In Figures 1 1, panels (a), (b) and (c) show the
results of "products mapping" for the East Asian countries by the industries. These
figures are obtained by following three stages. Firstly, the RSCA and TBI indexes for
each SITC are calculated. Secondly, the median of RSCA and TBI indexes for each
industry classification are calculated. Thirdly, for each industries classification, the
median RSCA and TBI indexes are plotted into the "products mapping" (in Figure 10) for
two year observations i.e. 1985 and 2005. From Figures ll it might be argued that
unskilled /a^or-intensive industries are in the first round, human capital-intensive
industries are in the second round and technology-intensive industries are in the third
round of the FG pattern in the East Asian region.
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(a) Unskilled /a&or-intensive industries
Net-Im porter / Net-Exporter (TBl)
(b) Human capital-intensive industries
Korea, 19!
å janan.2005
Korca^OOS
incsia!2QD5
. Singaporc,2005_
Ihina, 1987
Nel-Imporlcr / Ncl-Exporter (TDI )
(c) Technology-intensive industries
Ncl-Importcr / Ncl-Exportcr (TBI)
Source: UN-COMTRADE, author 's calculation.
Figure ll. The East Asia FG Pattern
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Commodity Description
Textile yarn
Cotton fabrics, woven (not including narrow or special fabrics)
Fabrics, woven, of man-made fibres (not narrow or special fabrics)
Textile fabrics, woven, other than cotton or man-made fibres
Knitted or crocheted fabrics (including tubular, etc, fabrics)
Tulle, lace, embroidery, ribbons, trimmings and other small wares
Special textile fabrics and related products
Made-up articles, wholly or chiefly of textile materials, nes
Floor coverings, etc
Glass
Glassware
Pottery
Ships, boats and floating structures
Sanitary, plumbing, heating, lighting fixtures and fittings, nes
Furniture and parts thereof
Travel goods, handbags etc, of leather, plastics, textile, others
Men's and boys' outerwear, textile fabrics not knitted or crocheted
Womens,girls, infants outerwear, textile, not knitted or crocheted
Under garments of textile fabrics, not knitted or crocheted
Outerwear knitted or crocheted, not elastic nor rubberized
Under-garments, knitted or crocheted
Clothing accessories, of textile fabrics, nes
Articles of apparel, clothing accessories, non-textile, headgear
Footwear
Baby carriages, toys, games and sporting goods
Office and stationary supplies, nes
Source: UN-COMTRADE, author 's calculation
Figure 12. The "Products Mapping" of Japan's Unskilled Labor-Intensive
Industries: 1976, 1985, 1995 and 2005
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Notes
SITC Commodity Description
53 1 Synthetic dye, natural indigo, lakes
532 Dyeing and tanning extracts, and synthetic tanning materials
533 Pigments, paints, varnishes and related materials
55 1 Essential oils, perfume and flavour materials
553 Perfumery, cosmetics, toiletpreparations, etc
554 Soap, cleansing and polishing preparations
621 Materials of rubber
625 Rubbertires, tire cases, innerand flaps, forwheels of all kinds
628 Articles of rubber, nes
641 Paper and paperboard
642 Paperand paperboard, precut, and articles ofpaperor paperboard
672 Ingots and other primary forms, of iron orsteel
673 Iron and steel bars, rods, shapes and sections
674 Universals, plates, and sheets, of iron or steel
676 Rails and railwaytrack construction materials, of iron orsteel
677 Iron orsteel wire (excluding wire rod), not insulated
678 Tube, pipes and fittings, of iron or steel
679 Iron, steel casting, forgingand stamping, in the rough state, nes
691 Structures and parts, nes, of iron, steel or aluminium
692 Metal containers for storage and transport
693 Wire products (excluding insulated electrical wire); fencing grills
694 Nails, screws, nuts, bolts, rivets, etc, of iron, steel or copper
695 Tools foruse in the hand or in machines
696 Cutlery
697 Household equipmentofbase metal, nes
699 Manufactures of base metal, nes
76 1 Television receivers
762 Radio-broadcast receivers
763 Gramophones, dictating machines and other sound recorders
781 Passenger motor vehicles (excluding buses)
782 Lorries and special purposes motorvehicles
783 Road motor vehicles, nes
784 Motorvehicle parts and accessories, nes
785 Cycles, scooters, motorized ornot; invalid carriages
786 Trailers, and othervehicles, notmotorized, nes
791 Railway vehicles and associated equipment
885 Watches and clocks
892 Pri nted matter
896 Works of art, collectors' pieces and antiques
897 Gold, silverware,jewelryand articles of precious materials, nes
898 Musical instruments, parts and accessories thereof
899 Other miscellaneous manufactured articles, nes
(d) 2005(d) 2005 Source: UN-COMTRADE, author 's calculation
Figure 13. The "products mapping" of Japan's human c«p/ta/-intensive
industries: 1976, 1985, 1995 and 2005
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Notes;
SITC Commodity Description
51 1 Hydrocarbons, nes, and derivatives
51 2 Alcohols, phenols etc, and their derivatives
51 3 Carboxylic acids, and their derivatives
514 Nitrogen-function compounds
51 5 Organo-inorganic and heterocyclic compounds
51 6 Other organic chemicals
522 Inorganic chemical elements, oxides and halogen salts
523 Other inorganic chemicals; compounds of precious metals
541 Medicinal and pharmaceutical products
562 Fertilizers, manufactured
572 Explosives and pyrotechnic products
582 Condensation, polycondensation and polyaddition products
583 Polymerization and copolymerization products
584 Regenerated cellulose; derivatives of cellulose; vulcanized fibre
585 Other artificial resins and plastic materials
59 1 Pesticides, disinfectants
592 Starches, insulin and wheat gluten; albuminoidal substances; glues
598 Miscellaneous chemical products, nes
71 1 Steam boilers and auxiliary plant; and parts thereof, nes
712 Steamengines,turbines
71 3 Internal combustion piston engines, and parts thereof, nes
714 Engines and motors, non-electric; parts, nes; group 714, item 71888
716 Rotating electric plantand parts thereof, nes
71 8 Other power generating machinery and parts thereof, nes
721 Agricultural machinery (excluding tractors) and parts thereof, nes
722 Tractors (otherthan those falling in heading 7441 1 and 7832)
723 Civil engineering, contractors' plant and equipment and parts, nes
724 Textileand leathermachinery, and parts thereof, nes
725 Paperand papermanufacture machinery, and parts thereof, nes
726 Printing, bookbinding machinery, and parts thereof, nes
727 Food-processing machines (non-domestic) and parts thereof, nes
728 Othermachinery, equipment, forspecialized industries; parts nes
736 Metalworking machine-tools, parts and accessories thereof, nes
737 Metalworking machinery (other than machine-tools), and parts, nes
741 Heating and cooling equipment and parts thereof, nes
742 Pumps for liquids; liquid elevators; and parts thereof, nes
743 Pumps, compressors; centrifuges; filtering apparatus; etc, parts
744 Mechanical handling equipment, and parts thereof, nes
745 Other non-electric machinery, tools and mechanical apparatus, nes
749 Non-electric parts and accessories of machinery, nes
75 1 Office machines
752 Automatic data processing machines and units thereof
759 Parts, nes of and accessories formachines of headings 751 or 752
764 Telecommunication equipment, nes; parts and accessories, nes
771 Electric power machinery, and parts thereof, nes
772 Electrical apparatus formakingandbreaking electrical circuits
773 Equipment for distribution of electricity
774 Electro-medical and radiological equipment
775 Household type equipment, nes
776 Thermionic, microcircuits, transistors, valves, etc
778 Electrical machinery and apparatus, nes
792 Aircraftand associated equipment, and parts thereof, nes
871 Optical instruments and apparatus
872 Medical instruments and appliances, nes
873 Meters and counters, nes
874 Measuring, checking, analysis, controlling instruments, nes, parts
88 1 Photographic apparatus and equipment, nes
882 Photographic and cinematographic supplies
883 Cinematograph film, exposed and developed
884 Opticalgoodsnes
893 Articles, nes of plastic materials
95 1 Armoured fighting vehicles, war firearms, ammunition, parts, nes
Ncl-lmpurtcr/Nrt-ExpoiU-r rnil )
(d) 2005 Source: UN-COMTRADE, author's calculation
Figure 14. The "products mapping" of Japan's technology-intensive
industries: 1976, 1985, 1995 and 2005
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Most unskilled /aZ>or-intensive industries and several human cap/ta/-intensive
industries have been transferred from Japan as the lead goose to the other East Asian
countries as the follower geese. Figure 12, 13 and 14 show that the industries (SITC)
might be potentially transferred in the future.
Chapter 8 - Export Performance: Constant Market Shares
Analysis
Chapter 8 describes the analysis of the East Asian countries' dynamic export
market. Constant Market Shares (CMS) method is applied. The CMS method by Learner
and Stern (1970) is formulated as follows:
V.?-V.f -EE^Vf +EE(V- -\f -r^°)
-rV?1 +£('. -r)V,f +YLk "'>" +ZIX' -Vf -r,Vf) (ll)
i i j i j
(a) (b) (c) (d)
where V^° and V^ are the values of country A's exports of commodity i in the
periods 0 and t, respectively; v.A0 and V.^ represent values of country A's exports to
country j in period 0 and t, respectively; V^c and V^' are the values of country A's
exports of commodity i to country j in period 0 and t, respectively; r is the percentage
increase in total world exports; ri is the percentage increase in world exports of
commodity i; rjj denotes percentage increase in world exports of commodity i to country j.
Considering Tyszynski (1951), Richardson (1971a, 1971b) and Fagerberg and Sollie
(1987) works, this chapter derives a new version of the CMS method of Learner and
Stern (1970). The new version is formulated as follows:
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Equation (12) implies that the change in country A's exports can be caused by (a)
the general changes in the world's export , (b) the market share effect, (c) the commodity
composition effect, (d) the market composition effect, (e) the commodity adaptation
effect, (f) the market adaptation effect. There are some main differences between the new
version (12) by the author and the original version by Learner and Stern (1970). First, the
problem of subjectivity in the choice of which effects coming first - i.e. the market
distribution effect or the commodity composition effect in the CMS version by Learner
and Stern (1970) - is avoided in this new version. Second, the new version gives six
effects instead of Learner and Stern's four effects. In the new version the market
adaptation and commodity adaptation effects are introduced instead of Learner and
Stern's residual effect. Clear economic interpretation of the two effects is also given.
Third, Laspeyres index were employed throughout the calculations. Therefore, lack of
comparability due to differences in weighting procedures is avoided (Fagerberg and
Sollie, 1987).
The new version of the CMS is then employed to analyze the exports
performance of some regions and the East Asian countries. This chapter uses data on
exports based on 3-digit SITC Revision 2. This chapter applies the definitions of products
by the Empirical Trade Analysis (ETA): (a) primary products (83 SITC), (b) natural
resource-intensive products (21 SITC), (c) unskilled labor-intensive products (26 SITC),
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(d) technology-intensive products (62 SITC), (e) human capital-intensive products (43
SITC), (f) others (5 SITC).
Table 6. The CMS Analysis: Some Regions
Due to (% )
d ・ ChangeinExport GeneralriseRegions /ｫ;rtq¥  ・ ,, M arket Com modity M arket Com m odity M arket(.* ui).) in world ,  ... ... , ... , ...sh e compositon composition adaptation ad pta ion
EU
1980-1985  -42,312,516,458    -12.5  -66.5    -20.4    213.0    21.0   -34.5
1985-1990  565,284,106,231     92.1   4.1     3.1     1.3    -0.3    -0.3
1990-1995  985,560,243,598    57.2  41.4     0.7    -7.5     1.5    6.7
1995-2001  255,376,839,742    193.9  -73.6     -5.0    -19.8    -0.5    4.9
2001-2006 2,132,901,664,724     95.4   2.3     -0.5     3.0     0.0    -0.2
N AFTA
1 980-1985  229,064,546,136     0.3  69.6     -1.5     -6.0     2.4    35.3
1985-1990  252,1 10,703,572    1 13.8  -0.5     -3.9     -7.7    -0.8    -1.0
1990-1995  307,513,205,593     91.0  12.8     3.0     5.7    -4.6    -8.0
1995-2001  296,865,124,1 80    68.3   0.9           24.3    -0.9    2.8
2001-2006  524,521,576,640    190.7  -66.2     3.7    -28.2    -0. 1    0. 1
N orth East A sia
1980-1985  83,950,312,412     1.8  31.8     12.7    -18.0     4.3    67.4
1985-1990  245,965,384,960    100.0  -1 1.2     10.8     -5.0     0.8    4.6
1990-1995  394,419,248,361     64.7  20.5     5.2     1 1.0    -0. 1    -1.3
1995-2001  120,698,001,433    175.7  -51.0    -15.0    -2.7    -1.0    -5.9
2001-2006 1,250,523,763,181    70.4  32.9    -4.4     1.6    -0.9    0.3
A SEAN 5
1980-1985   2,298,828,307     26.6  381.0    -289.9    -281.0   -217.7   480.9
1985-1990  70,278,175,887     95.5   4.7    -16.5     16.7     7.1    -7.5
1990-1995  172,246,567,596     41.4  46.6     -4. 1     15. 1     3.4    -2.4
1995-2001  51,798,578,630    142.8  -14.8     7.0    -25.8     4.4   -13.7
2001-2006  348,1 14,593, 172     90.7   7.0     -0.9     2.6     0.4    0. 1
Rest of the world
1980-1985  -69,534,603,370    -17.9 -165.5    97.5    317.8     2.1   -134.0
1985-1990 1,296,565,534,480     96.3   8.4     -1.7     -6.1     0.0    3.0
1990-1995 1,206,765,438,781    109.4   3.2     0.1    -15.4    -0.8    3.5
1995-2001 1,001,811,398,856     89.7   5.5     2.9     0.3     0.4    1.3
2001-2006 3,832,094,025,864    108.5  -10.1     1.0     0.5     0.6    -0.5
Source: UN-COMTRADE, author 's calculation.
This research defines the export destinations consisting of the ASEAN5
(Singapore, Indonesia, Malaysia, Thailand and the Philippines), the North East Asia
(Japan, Mainland-China, Hong Kong-China and Korea), the European Union (the EU: all
27 countries) and the North America Free Trade Area (the NAFTA: the US, Canada and
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Mexico), and the rest of the world (Rest). Table 6 shows the CMS analysis for some
regions i.e. the EU, the NAFTA, the North East Asia, the ASEAN5 and rest of the world.
Table 7 shows the CMS analysis for the North East Asian countries (Japan, Korea, Hong
Kong and China) and the US.
Table 7. The CMS Analysis: the US and the North East Asian Countries
D ue to (% )
r t ・ C hange in G eneralrisec oun ries p rt /ｫ n c¥ . ,, M arket C om m odity M arket Com m odity M arketfc xpo t(3>V i>) m w orld ,  v .J v. , . t. J , t ..sh e com positon com position adapta ion ad p a ion
the U S
1980-1985
1985-1990 186,345,160,224    108.1    -5.8     1.1     -0.9     -0.8    -1.6
1990-1995 190,098,861,680    105.9    -6.7     10.9     6.9     -5.6   -ll.5
1995-2001 148,041,156,897     93.6   -ll.3     8.5     10.7     -1.8    0.3
2001-2006 306,023,386,745    207.6   -95.8     1.8     -9.5     -1.8    -2.3
Japan
1980-1985 46,094,286,739     2.6    3.9     14.9    -25.1     2.7   101.0
1985-1990 111,046,176,355    154.5   -60.8     16.3     -8.6     -3.5    2.1
1990-1995 155,989,910,885     94.3   -13.2     10.9     9.1     -0.7    -0.4
1995-2001 -39,573,750,448   -265.9   343.4     9.1     -2.3     8.6    7.1
2001-2006 243,36 1,449,4 19    144.1   -43.7     0.6     -5.1     0.6    3.6
K orea
1980-1985  12,176,616,353     1.4   32.1     14.2    -12.5     0.3    64.5
1985-1990 34,732,846,170    85.1    2.6    16.1     -3.3    -2.9    2.4
1990-1995  60,040,778,560     55.5    37.2     2.9     10.7     -0.2    -6.2
1995-2001 25,378,033,898    117.1    6.3    -14.0     -8.3     1.8    -2.9
2001-2006 175,022,762,746    74.7   2 1.1     -3.7     3.4     2.4    2.0
H ong K ong
1980-1985  10,353,759,326     1.8    12.5     18.9    -19.0     8.4    77.4
1985-1990 52,332,449,709     56.0   28.8     12.8     3.8     -0.4    -1.1
1990-1995 91,480,453,948    46.2   36.5     4.2     10.5     0.5    2.1
1995-2001  17,195,377,021    240.2  -122.0    -21.3     2.0    14.4   -13.2
2001-2006 131,602,652,422    126.2   -28.8    -12.1     8.2     5.0    1.5
C hina
1980-1985  1 5,032,307,052
1985-1990 47,059,084,449
1 990-1 995  86,584,288,820     36.8    53.7     -2.6     14.9     0.4    -3.2
1995-2001 117,422,528,269     30.1    80.0     -6.1     -2.2     -0.7    -1.1
2001-2006 702,837,392,423     32.9   74.5     -4.7     2.2     -3.4    -1.5
Source: 3-digit SITC Revision 2, UN-COMTRADE. Author 's calculation
Table 8 shows the CMS analysis for the individual ASEAN5 countries namely
Singapore, Indonesia, Malaysia, Thailand and the Philippines.
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Table 8. The CMS Analysis: ASEAN5
Due to (%)
Countries E xporU Sn JS) G enera'rlse M arket C om m odity M arket C om m odity M arketin w o  s^ e com positon com position adaptation ad pta ionexports
S ingapore
1980-1985  3,470,348,201     5.1  146.0    -8.7    -75.3   -53.1   86.0
1985-1990 29,870,082,224    74.6  21.7    -2.2    8.5    1.0   -3.6
1990-1995 65,547,2 10,386    4 1.2  40.2     1.4    1 1.6    6.0   -0.3
1995-2001  3,490,635,025   804.9 -554.9    114.0   -187.6   -12.3   -64.1
2001-2006 150,047,157,087    70.5  25.3    0.8    2.6    0.1    0.7
Indonesia
1980-1985 -3,322,178,480    -6.1  38.0    128.5    38.8    26.0  -125.2
1985-1990  7,088,612,816   255.8 -144.2    -76.7    53.9    35.1   -23.9
1990-1995 19,742,639,595    66.7  40.6   -26.0    31.0    1.7   -14.0
1995-2001 10,898,869,340    99.0  41.2    -10.1    -17.3    -0.8   -ll.9
200 1-2006 44,481,783,995    110.0  -14.4    -4.7    9.0    1.5   -1.4
M alaysia
1980-1985  2,693,190,560    4.4 228.5    -52.7    -50.3   -82.0   52.2
1985-1990 13,815,331,786   110.4  -9.9   -30.6    30.4    12.8   -13.1
1990-1995 44,324,940,200    34.1  5 1.7    -5.5    18.8    4.0   -3.1
1995-2001 14,226,337,763    123.2  0.6    9.0    -23.8    4.5   -13.5
2001-2006 72,664,743,931    105.3  -2.3    -1.3     0.6    -0.1   -2.2
T hai l and
1980-1985   616,301,097    9.7  154.6    -63.8   -134.7   -40.5   174.7
1985-1990 15,947,077,204    43.6  58.7    -7.2    5.3    1.7   -2.1
1990-1995 33,370,621,437    35.4  61.4    -3.5    8.4    -1.5   -0.2
1995-200 1  8,479,7 12,660    158. 1  -33.5    2.6    -25.1    2.3   -4.4
2001-2006 65,660,993,411    85.9  10.6    -0.3    2.1    0.4    1.2
the Philippines
1980-1985 -1,158,833,071    -4.6  185.7    24.2    31.9   -13.8  -123.4
1985-1990  3,557,071,857   127.0  -26.0    -3.7    9.6    3.4   -10.2
1990-1995  9,261,155,978    45.3  27.6    8.5    12.2    3.2    3.2
1995-2001 14,703,023,842    28.2  67.7    -4.9    4.1    13.4   -8.6
200 1-2006 15,259,914,748    183.1  -81.0    -7.3    -4.2    3.4    5.9
Source: 3-digit SITC Revision 2, UN-COMTRADE, author 's calculation.
Some conclusions are obtained. First, the constant share norm seems powerful in
explaining a country's exports performance since the mid 1980s. Second, the
proliferation of regionalism and economic integrations in the beginning of 1 990-s caused
the change in trade pattern. Intra-regional trade has increased significantly. However, this
chapter finds that the change in trade pattern only happened in short term (in the
beginning of economic integration) i.e. 1990-1995 in the case of the EU, the North East
Asia and the ASEAN5 and 1995-2001 in the case of the NAFTA.
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Chapter 9 - Infra-Regional and Intra-Industry Trade
Chapter 9 analyzes the phenomenon of intra- and inter-industry trade in both
intra- and inter-regional trade in the East Asia. Grubel and Lloyd (1975) formulated inter-
and intra-industry trade as follows:
I nter-industry trade: He yk
Xiit -M;å ijk ijk
(Xp +Mijk)
*100
Intra-regional trade:
naijk =
(Xijk +Mijk)- X,k -My
(Xiik +Mijk) 400
(13)
(14)
1-
Xijk -Mijk
(Xijk +Mijk) *100
where i, j and k are industry (SITC), country, the exports destination markets or
the region source of imports, respectively. X and M are values of exports and imports,
respectively. We modify the intra- and inter-industry trade measures originally made by
Grubel and Lloyd (1975) to incorporate intra- and inter-regional trade. The modified
measures then are applied to scrutinize the phenomena of intra- and inter-industry trade
in both intra- and inter-regional trade in the East Asia.
-Inter-industry trade in inter-regional trade:
MK1
(15)He,, =
XiS1 -
'J1
a
,ikl
\A(Xill + -^)
06:,
-Inter-industry trade in intra-regional trade:
M,
neuk =
xiit -
'J^
Sjk
a ikk
Miik(Xiil +-^)
xlOO (16)
(X;,
kk
-Intra-industry trade in inter-regional trade:
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Ila,= 1-
x;;, -
lJl
Mi;,
a;,
TV /f
(xbl +-^)
a-,
xlOO (17)
-Intra-industry trade in intra-regional trade:
IIa,jk =
xiit -
»J"
Mir
ijk
a;, ikk
^ ijl- 'OC;ikk
xlOO (18)
where a^ is the region's k adjustment coefficient industry i for region 1 i.e.
X,.
a;w =
_Yvikl
M;,
This is due to exports FOB (free on board) and imports CIF (cost, insurance
ikl
and freight). Figure 15 shows trends of intra-industry trade and inter-industry trade in
both intra-regional trade (left hand side) and inter-regional trade (right hand side) in the
East Asian countries.
Some conclusions are obtained in this chapter. First, intra-regional trade increased
significantly in the case of the East Asia and the NAFTA. Second, the more significant
intra-industry trade has reduced the dominance of inter-industry trade in the East Asia.
Third, intra-industry trade in intra-regional trade has higher increase than that in inter-
regional trade. It suggests that more trade liberalization among the East Asian countries is
required to increase intra-industry trade in intra-regional trade in the region.
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Intra-Regional Trade
Trade by Region
Inter-Regional Trade
a. Japan
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g. Malaysia
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Source: UN-COMTRADE, author 's calculation
Figure 15. Intra-industry and Inter-industry Trade: East Asian Countries
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Chapter 10 - Purchasing Power Parity Adjusted Non-Traded
Goods
Chapter 10 analyzes the Purchasing Power Parity (PPP) hypothesis in the cases
of East Asian countries. One of the important determinants is productivity differentials
that alter equilibrium relative prices between tradable and non-tradable goods. It is
commonly called the "productivity-bias hypothesis" or the Balassa-Samuelson effect
after two seminal papers, which have placed the foundation for the structural models of
inflation, were published by Balassa (1964) and Samuelson (1964). The East Asian
countries, which have different exchange rate regimes, level of economic development
and trade barriers are interesting subjects for research on PPP. Does PPP not hold in the
strong sense in the case of East Asian countries? Do relative prices of non-traded goods
and the terms of trade play an important role in causing deviations away from PPP? This
chapter tests the PPP hypothesis adjusted for Balassa-Samuelson effect (hereinafter called
bse) as follows:
et =ft +(32((33pNit +(l-P3)pTjt)+(34(P3pfN>t +(l-(33)p^t)+p3bset +ut (19)
where et is the nominal exchange rate; pN and pT represent domestic prices ofnon-
trade goods and traded goods, respectively; p^ and p{T denote foreign prices of non-
trade goods and traded goods, respectively; bse = (pN -pT) -(Pn ~Pt) denotes Balassa-
Samuelson effect. All variables are in logarithm form. This chapter applies univariate
(stationary test on real exchange rate, RER); a multi-variable econometric model of PPP
adjusted Balassa-Samuelson effect and multivariate cointegration to analyze the PPP
hypothesis in the cases of East Asian countries.
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Table 9 summarizes the results of the Phillips-Perron (PP)-test. Since the PP-test
statistic is greater than the critical value of corresponding level of significance used (1
percent, 5 percent and 10 percent), we accept the hypothesis (Ho) of unit roots and
conclude that the series are not stationary. For all level of significance, we can conclude
that RER is not stationary.
T a b le 9 . P P P T est B a sed o n R ea l E x ch a n g e R a te (R E R )
C ountry     PP test   L evel of   C ritical       C onclusion
Statistic  Significance  V alue   R ER stationary  P PP H oid or
or non-stationary   not H oId
1. Japan          -2.3 1 6662    1 %    -4.024 1   N on-stationary    N ot H old
5%     -3.44 1 5    N on-stationary     N ot H old
1 0%     -3. 1 45 1    N on-stationary     N ot H old
2. K orea          -1.905949     1 %     -3.4767    N on-stationary    N ot H old
5%     -2. 88 1 5    N on-stationary    N ot H old
1 0%     -2.5773    N on-stationary     N ot H old
3. H ong K ong       1.766085    1 %    -3.5625   N on-stationary    N ot H old
5%     -2.9 1 90    N on-stationary     N ot H old
1 0%     -2.5970    N on-stationary    Not H old
4. China           -1.48 1 158     1%     -3.6228    Non-stationary     Not H old
5%     -2.9446    Non-stationary     N ot H old
1 0%     -2.6 1 05    Non-stationary     N ot Hold
5. Singapore        -2.33 7505    1 %    -4.0320   Non-stationary    N ot Hold
5%     -3.4452    N on-stationary     N ot Hold
1 0%     -3. 1 473    N on-stationary     N ot Ho d
6. Indonesia         -2.088084     1 %     -3.4779    N on-stationary     N ot Ho d
d
d
5%     -2.882 1    N on-stationary     N ot Ho
1 0%     -2.5776    N on-stationary     N ot Ho
7. M alaysia        -0.440427    1 %     -4.0648   N on-stationary    N ot Hold
5%     -3.4608    N on-stationary     N ot Hold
1 0%     -3. 1 564    N on-stationary     N ot Hold
8. Thailand         - 1.445808     1 %     -3.4767    N on-stationary     N ot Hold
5%     -2. 88 1 5    N on-stationary     N ot Ho d
d1 0%     -2.5773    N on-stationary     N ot Ho
9. Philippine        -0. 174259    1%     -4. 1 584   N on-stationary    N ot Ho d
5%     -3.5045    N on-stationary    N ot Hold
10%     -3. 1 816    N on-stationary     N ot Hold
Source: International Monetary Fund, International Financial Statistic (IFS-IMF), author 's calculation.
Tables 10 and 1 1 show the econometric model (19) using Ordinary Least Squares
(OLS) and Generalized Autoregressive Conditional Heteroscedasticity (GARCH). Table
12 exhibits a summary of the test for the number of cointegrating vector. Some
conclusions are obtained. First, the PPP hypothesis does not hold in the strong sense in
the case of all selected Asian countries. Japan and Hong Kong have contrary signs for the
estimated coefficient. Second, the relative non-traded goods prices plays significant role
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in causing deviation away from the PPP hypothesis. Third, the Balassa-Samuelson effect
does exist in the case of Asian countries, except Japan, Hong Kong and the Philippines.
Summary- 42
Table 10. Estimation Result and Tests: Least Squares (LS)
J apan Korea Hong Kong China Singapore Indonesia Malaysia Thailand Philippine
A . E stim ation
C onstant (fl,) 4.612 866** 6.896222* * 2 .295216** 4 .756599 1.70 1035** 10.87004** 2 .130584** 3.5094 14* 9.439379**
C oefficient of D om estic Prices (p2) -0.991813** 1.0915 81** -0.06 1204** 0.276422** 0 .243865** 0.9 17723** 1.633930** 1.16426 1** 1.768024**
C oefficient of B S E f133) -433 .6979 0.321637* 0.000733 0.17 1144** -0.398875* -0 .6 75738** -0 .2598 18 -0 .344 140* 0 .0 88880
C oefficient of F oreign P rices (P4) 0.999924* -1.0 89646** 0.007767 -0.947789 -0.50032 1 ** -1.32 74 16** -1.8239 19** -1.158 134 ** -3.01 5229 **
R -sq uared 0.881278 0 .90 1270 0 .446698 0 .770358 0 .843926 0.986907 0.7534 59 0.82 1679 0 .956374
B . PP P and B S E tests:
Proportional ity an d sym m etry H o: P2= , P3=O, p4= -1 (F-statistics)
1 5912422* 14 .6 5994** 3606 1.68** 23 1.0972** 195 .3 804** 142.9731** 34.04307** 29.68989* 20 .13348**
C onclusion
PPP does not hold PPP does not h ld PPP does not h ld P PP does not h ld P PP does not h ld PPP does not h ld PPP d oes not h ld PPP does not hold P PP does not h ld
B alassa-Sam uelson effect H o: p.,=0  (z-statistics)
0.004 1 13 6.6 1 16 89 * 0.0063 16 69.37227** 18.19620** 94.7403 1 ** 2 .728694 4 .19753 1* 1.0 86955
C onclusion
B S E does not exist
B SE exists
B SE does not ex ist
B S E exists B SE exists B SE ex ists
B SE does not exist
B S E exists
B SE does not ex ist
C . C lassical assum ption tests:
- A utocorrelation
L M test (F-statistic) 233.1635** 1 105.14 6** 5 1.44209 * 9.3960 10** 305.5572 ** 172.43 17** 150 .1523** 811.1989** 25.4 3390**
C onclusion A utocorrelation A utocorrelat ion A utocorrelation A utoc orrelation A utocorrelat ion Autocorrelation Auto corre lation Autocorrelat ion A utocorrelation
- H eteroscedasticity
W h ite H eteroscedasticity (F-statistic) 5 .95 15 18** 7 .954037** 10.35660 ** 6.469656 ** 8.666 1 13** 13.26724** 13.94 169* 4.221749** 1.836909
No
C onclu sion Heteroscedastici ty Heteroscedasti city Heteroscedasticity Heteroscedasticity Heteroscedast icity Heteroscedasti city Heteroscedasticity Heteroscedasti ci ty Heteroscedast i ci ty
- A R C H LM test
F-statistic 2 33 .1635** 562 .8050** 29.433 18** 3 1.8424 8** 248 .3391** 155.8938** 116.4 187** 381.7797 ** 1 1.8 1002**
C onclusion A R C H effect A R C H effect A R C H effect A R C H effect A R C H effect A R C H effect A RC H effect A R C H effect A R C H effect
Notes;*(**) denotes rejection of the hypothesis at the 5%(1 %) level
Source: 1FS-IMF, author 's calculation.
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Table ll. Estimation Results: ARCH and GARCH1
J apan Korea Hong Kong China S ingapore Indonesia M alaysia Thailand Philippine
A. Estimation
Constant (Pi) 4.586916** 7.545136** 2.298815** 2.903789 2.055269** 1 1.33702** 1.826409** 5.774185* 10.37400**
Coefficient of Domestic Prices (P2) -0.988994* 1.235045** -0.066142* 0.289693** 0. 144562** 0.941231** 1.597417* 1.111896* 1.719131**
Coefficient of BSE (p3) -327.5470 0.338779*** 0.009231" 0.163341** -0.456586** -0.619072** -0.230753 -0.753735** 0.040890
Coefficient of Foreign Prices (P<i) 1.0001 15** -1.372841** 0.011792** -0.545573 -0.468048** -1.456538** -1.721524** -1.160216* -3.173558**
R-sq uared 0.864664 0.8907 16 0.385081 0.752856 0.802600 0.981800 0.771 129 0.796995 0.925373
B. PPP and BSE tests:
Proportionality and symmetry Hｻ: p2=  , P3=0, (34=-1 (F-statistics)
24477739** 71.93126** 17304891" 935.6101** 1536.558** 444. 8464** 93.60865** 270.5490** 861.6984**
Conclusion
PPP does not h ld PPP does not h ld PPP does not h ld PPP does not hold PPP does not h ld PPP does not h ld PPP does not hold PPP does not h ld PPP does not h ld
Balassa-Samuelson effect Ho: p3=0  (z-statistics)
0.013928 47.16661** 3.941037 241.9555** 56.09233** 473.8601 ** 4.636085* 42.4231 1** 1.192457
Conclusion
BSE does not exist
BSE exists
BSE does not exist
BSE exists BSE exists BSE exists BSE exists BSE exists
BSE does not exist
C. Residual test
ARCH LM test 1.224178 3.598574 1.612845 0.651231 0.538784 2.426381 0.731372 0.1 13736 0.548166
F-statistic No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH
Conclusion effect effect effect effect effect effe ct effect effect effect
Normal distribution test 6.657844* * 9.990397*** 44.45103* 5.002873 2.7277399 1.117568 2.034470 3.452714 0.155197
Jarque-Bera statistic Not Normal Not Normal Not Normal Normal Normal Normal Normal Normal Normal
Conclusion distribution d istri bution distribution distribution distribution distribution distribution distribution d istribution
M odel GARCH (1,2) ARCH( l ) GARCH (1,1) GARCH (1,1) GARCH (U ) ARCH(l) GARCH (1,1) GARCH (1,2) ARCH(l)
Notes:*(**) denotes rejection of the hypothesis at the 5%(1%) level
Source: IFS-IMF, author 's calculation.
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Table 12. Johansen Test (Trace Statistics) for Number of Cointegrating Vectors
Japan Korea Hong Kong China Singapore Indonesia Malays ia Thailand Philippine
r= 0 (n o n e) 27.7845 ** 104.3318** 106 . 1524** 14 8.6335** 95.8190 8** 102 .8254**
r= l (at m o st 1) 68.89705 ** 54.39773 6 3.85000* 86 .2 1280* 49.56 345 5 1.9 5094
r= 2 (at m o st 1) 40.33943 * 2 1.33503 34 .560 15 47 . 16040* 26.69840 1 7.4 0404
r= 3 (at m o st 1) 12.36722 7.062 14 8 19 .9236 1 26 .0486 1 * 1 1.38232 6.8865 15
r= 4 (at m o st 1) 0.36 1564 0.477565 8.43 3609 10 .27728 0.000753 0.40 1800
89.92661 ** 92.37723** 124.6857**
55.76370* 44.64629* 80.54729**
24.70146 20.72133 46. 1 9249*
7.1 18632 9.654901 27.17620*
0.005931 0.144724 1 1.471 10
Cointegration
Test Specification
Intercept,
Quad rati c
deterministic
trend
Intercept,
Quadratic
deterministic
trend
Intercept,
Linear
deterministic
trend
Intercept,
Linear
deterministic
trend
I ntercept,
Quadratic
deterministic
trend
Intercept,
Quad rat ic
deterministic
trend
Intercept,
Quadratic
deterministic
trend
No
i ntercept,
No trend
Intercept, Linear
deterministic trend
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Chapter ll - Structure of Protection in Manufacturing Sector:
Indonesian Case Study
Chapter ll shows a case study i.e. structure of protection in Indonesian
manufacturing sector. This chapter uses the Indonesian Input-Output (10) tables and data
on tariffs to calculate a degree of protection, namely effective rate of protection (ERP) by
Balassa (1971). The ERP is formulated as:
T. -Za.Tj
D;=-
i-5>,
(20)
where Dj is effective rate of protection in industry i; a^ represent input-output
coefficients. T; and Tj denote the nominal rates of protection for industry i and j,
respectively. The calculation results are presented in Table 13.
Effective Rate of Protection (ERP) analysis shows that Indonesian manufacturing
sector has become more liberalized i.e. starting from very high rate of protection during
inward-looking regimes to the lower rate of protection after the Asian financial crisis
onward. Trade liberalization was intensified at the start of IMF program, with highlight
on the elimination of non-tariff measures for agricultural products and measures to
protect the national car scheme (called Timor). During the crisis, the government
committed itself to removing almost all import licenses, including the import licenses that
fell outside previous WTO commitments (Vanzetti et al, 2005). Moreover, the
liberalization in manufacturing sector has also been encouraged by international/regional
commitments under the AFTA, APEC, WTO and PTAs. Compared with the other old
ASEAN members, the Indonesian liberalization process in manufacturing sector can
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catch up with the Malaysian liberalization process, especially after Asian financial crisis.
It was much faster than the Thai liberalization process, which showed slower progress.
Table 13. ERP Manufacturing Sector in Selected East Asian Countries
(in percent)
C o u n try Y ear E R P                 S o u rce
Ind onesia 197 5 74 W orld B an k (19 93 )*
19 87 70 F ane and C on don (19 96)*
19 90 59 W o rld B an k (19 93 )*
19 9 1 5 1a, 55 .6 b T h is research
19 95 25C; 4 2 .4 a'd, 45 .6M c F an e and C ond on (199 6)* *;" T h is re search
20 00 2 5.7 S oesastro an d B asri (20 05 )
20 0 1 16 .5 a, 2 3 .4 " T h is research
20 05 10 .2 M l.6 " T h is research
S ou th K orea 19 70 40 W o rld B an k (19 93 )
19 75 55 W o rld B an k (199 3)
19 80 67 W orld B an k (199 3)
19 85 80 W orld B an k (199 3)
1988 2 8 P an ag ariya (199 3)
M al ay sia 1969 4 5 Sh alleh and M ey an adan (19 93)
1 9 79/80 3 1 Sh alleh an d M ey an adan (19 93)
1988 2 3 P an ag ariya (199 4)
2 003 16e; 10 .4f e A th uko rala (20 05 a); fT h is research
Ph ilipp in es 1992 3 2 P an agariy a (199 4)
1999 10 W T O (19 99)*
T h ailan d 198 1 7 4 W orld B an k (199 3)
198 8 5 1 P an agariy a (19 94)
2 00 2 25 .2 A th uk orala et al. (20 04 )
2 00 4 22 .7 A th uk orala et al. (20 04 )
V ietnam 199 7 12 1 A th uk orala (2 002 )
200 2 95 A th uk orala (2 002 )
200 3 4 4 A th uk orala (2 00 5)
Note:
* Calculated as the weighted average of estimates by industry reported in the given source. Weighting was
done by using value added data from UNIDO.
** Estimate for non-oil manufacturing.
a the simple average ofERP of industry ISIC (taken from Table 1 1.3); b the simple average ofERP industry
IO-codes (taken from Table 1 1.4)
Source: mainly from Athukorala (2005b) and author 's calculation.
Conclusion
From the background of establishment and the evolution in organizational
structure of the ASEAN, it is argued that the ASEAN has changed its focus
from political to economic interests. Parallel with the proliferation of
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economic regionalism in the world and the period of active trade liberalization
in the 1980s and 1990s, the ASEAN has pushed economic cooperation
forward.
In inter-regional trade, there have been shifts in the destinations of the
ASEAN countries' exports. Although Japan, the EU and the NAFTA are still
dominant trade partners, China (Mainland), Hong Kong and Taiwan have
increasingly become important destinations to the ASEAN countries' exports.
Meanwhile, the five original ASEAN members have still dominated the intra-
regional trade (95 percent) in the ASEAN region. There is positive
relationship between the size of country and the share of intra-regional trade
in the region. The intra-regional trade in the ASEAN region has been larger
(intense) than expected, given the ASEAN's importance in world trade,
excepting Cambodia.
There have been changes in the pattern of comparative advantage; therefore, it
must be examined in the dynamic sense rather than static matter. The ASEAN
has exhibited the most dynamic change in the pattern of comparative
advantage, followed by China, Korea and Japan. The ASEAN, China and
Korea have shown increases in overall comparative advantage together with
decreases in the standard deviation. This implies that the increase in overall
comparative advantage is encouraged by the higher increase in comparative
advantage of products, which had no or lower comparative advantage in the
past.
Summary- 4g
The H-0 theory is constructed under strict assumptions. The H-0 theorem
does not necessarily hold when assumptions on production and consumption
are violated. The static comparative advantage can only explain inter-industry
trade but not intra-regional trade. China, Indonesia and Thailand have
comparative advantage in unskilled /a&or-intensive industry, meanwhile only
Japan has comparative advantage in technology-intensive industry for the last
two decades.
The East Asian countries have exhibited despecialization together with
convergence in the pattern of comparative advantage that might indicate the
existence of intra-regional trade in the region. China, Thailand and Indonesia
have shown more dynamic despecialization. In general, such descpecialization
processes are different across countries as well across industries.
The 'Flying Geese' pattern is recognized in the case of the East Asian region.
The industries in the first round of the FG pattern are unskilled labor-intensive
industries, followed by human capital-intensive industries in the second round
and technology-intensive industries in the third round.
By employing a new version of the CMS derived in this thesis, we find that
the constant share norm seems powerful in explaining a country's exports
performance since the mid 1980s. In the case of China, the general rise in
world export can only explain about 30 percent of the China's change in
exports. The more dominant factor underlying China's exports has been the
market share effect i.e. 53 percent during 1990-1995, 80 percent during 1995-
2001 and 74.5 percent during 2001-2006. The proliferation ofregionalism and
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economic integrations in the beginning of 1990-s caused the change in trade
pattern. Intra-regional trade has increased significantly. Trade creation and
trade diversion occur. However, this thesis finds that the change in trade
pattern happened only in the short period (in the beginning of economic
integrations) i.e. 1990-1995 in the case of the EU, the North East Asia and the
ASEAN5 and 1995-2001 in the case of the NAFTA.
By using a modified intra- and inter-industry trade measures (incorporating
intra- and inter-regional trade), we find that intra-regional trade increased
significantly in the case of the East Asia and the NAFTA. As the importance
of the intra-industry trade increases, the dominance of inter-industry trade
decreases in the East Asia. Intra-industry trade in intra-regional trade has
larger increases than that in inter-regional trade in the East Asia.
The three widely used methods in analyzing PPP i.e. univariate time series of
Real Exchange Rate (RER); multivariate regression; and Johansen framework
ofmultivariate cointegration give the same conclusion that the PPP hypothesis
does not hold in the strong sense in the case of all selected East Asian
countries. Japan and Hong Kong have opposite signs of estimated coefficients
with that of the PPP theory postulates. In general, the Balassa-Samuelson
effect plays significant role in causing deviation away from PPP.
Indonesian industrial and trade policies follow the statement of a supporter of
trade liberalization; 'good times mean bad policies and bad times mean good
policies'. Effective Rate of Protection (ERP) analysis shows that Indonesian
manufacturing sector has become more liberalized i.e. starting from very high
Summary- JQ
rate of protection during inward-looking regimes to the lower rate of
protection after the Asian financial crisis onward.
Summary- 51
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Abstract
The regional economic integrations, bilateral trade agreements (BTAs), and other
international strategic alliances have affected countries' dynamic comparative advantages
and specialization. Whether there are systematic changes in the comparative advantage
and specialization of trade in the East-Asian countries has been a crucial issue for the
future development of the East-Asian economic integration. One of the most important
issues in the international trade is exchange rate. Purchasing Power Parity (PPP) is a
simple empirical preposition that once converted to a common currency; national price
levels should be equal. In spite of the relatively large body of literature examining the
PPP theory for developed countries, relatively few researches have studied the
proposition for developing countries, which have various distinctive international policies
and degrees of liberalization such as the East Asian countries.
This dissertation has a title: "Shift in Comparative Advantage, Dynamic Market
and Purchasing Power Parity in the East Asia". The dissertation aims to examine
economic integration, comparative advantages and Purchasing Power Parity (PPP) of the
East Asian countries. It consists of 12 chapters. The all ten research questions are
answered in the entire ten chapters (Chapter 2-1 1). Chapter 1 is introduction. Chapter 2
discusses the evolution of the Association of Southeast Asian Nations (ASEAN). From
the background of establishment and the evolution in organizational structure of the
ASEAN, we find that the ASEAN has changed its focus from political to economic
interests. Parallel with the proliferation of economic regionalism in the world and the
period of active trade liberalization in the 1980s and 1990s, the ASEAN has pushed
economic cooperation forward.
Chapters 4-7 and 1 1 deal with comparative advantage. In chapter 4, we analyze
the shifts in patterns of comparative advantage of the ASEAN5 (Singapore, Indonesia,
Malaysia, Thailand and the Philippines) as a single entity, Japan, Korea and China
(abbreviated as the ASEAN+3) by applying statistical method. The ASEAN countries
have shown the most dynamic change in the pattern of comparative advantage, followed
by China, Korea and Japan. This chapter also indicates that comparative advantage must
be considered in the dynamic sense instead of static one. This is elaborated further in the
following three chapters (5-7) and Chapter 1 1. In chapter 5, we discuss a more theoretical
issue on the relationship between a country's factor endowments and its comparative
advantage. We find that China, Indonesia and Thailand have comparative advantage in
unskilled /aftor-intensive industries, meanwhile only Japan has comparative advantage in
technology-intensive industries for the last two decades in East Asia. This chapter also
indicates the dynamic specialization and recognition of the Flying Geese (FG) pattern in
East Asia, which is minutely examined in Chapters 6 and 7.
The dynamic specialization and convergence in trade patterns of the East Asian
countries are represented in Chapter 6. The East Asian countries have shown
despecialization together with convergence in their patterns of comparative advantage.
This indicates the existence of intra-regional trade in the region examined further in
Chapter 9. Chapter 7 analyzes the FG pattern in East Asia. We point out that the FG
pattern is recognized in the case of the East Asian region. The industries in the first round
of the FG pattern are unskilled /a^or-intensive industries, followed by human capital-
intensive industries in the second round and technology-intensive industries in the third
round. Chapter ll shows a case study i.e. structure of protection in Indonesian
manufacturing sector. This chapter uses the Indonesian Input-Output (10) tables and data
on tariffs to calculate a degree of protection, namely effective rate of protection (ERP) by
Balassa (1971). Indonesian industrial and trade policies remind us of the statement of a
supporter of trade liberalization; 'good times mean bad policies and bad times mean good
policies'. Effective rate of protection (ERP) analysis shows that Indonesian
manufacturing sector has become more liberal after the Asian financial crisis.
Chapters 3, 8 and 9 are related to the dynamic market of East Asian countries. In
Chapter 3, we examine the regional trade in the ASEAN region. In inter-regional trade,
there have been shifts in the destinations of the ASEAN countries' exports. Although
Japan, the EU and the NAFTA are still dominant trade partners, China (Mainland), Hong
Kong and Taiwan have increasingly become important destinations to the ASEAN
countries' exports. The intra-regional trade in the ASEAN region has been larger
(intense) than expected, given the ASEAN's importance in world trade, excepting
Cambodia. Chapter 8 describes the analysis of the East Asian countries' dynamic export
market. Constant Market Shares (CMS) method is applied. The constant share norm
seems powerful in explaining a country's exports performance since the mid 1980s. The
proliferation of regionalism and economic integrations in the beginning of 1990-s caused
the change in trade pattern. However, we point out that that the change in trade pattern
happened only in the short period (in the beginning of economic integrations) i.e. 1990-
1995 in the case of the EU, the North East Asia and the ASEAN5 and 1995-2001 in the
case of the NAFTA.
Chapter 9 analyzes the phenomenon of intra- and inter-industry trade in both
intra- and inter-regional trade in East Asia. By using a modified intra- and inter-industry
trade measures (incorporating intra- and inter-regional trade), we find that intra-regional
trade increased significantly in the case of the East Asia and the NAFTA. As the
importance of the intra-industry trade increases, the dominance of inter-industry trade
decreases in the East Asia. Intra-industry trade in intra-regional trade has larger increases
than that in inter-regional trade in the East Asia.
In Chapter 10, we examine the PPP hypothesis in the cases of the East Asian
countries. The three widely used methods in analyzing PPP i.e. univariate time series of
Real Exchange Rate (RER); multivariate regression; and Johansen framework of
multivariate cointegration give the same conclusion that the PPP hypothesis does not hold
in the strong sense in the case of all selected East Asian countries. In general, the
Balassa-Samuelson effect plays significant role in causing deviation away from PPP.
Chapter 1 2 represents concluding remarks.
Several commonanalytical tools are applied, such as Trade Intensity (TI) index,
Revealed Symmetric Comparative Advantage (RSCA), Spearman Rank Correlation,
Trade Balance Index (TBI), Econometric model, Constant Market Shares (CMS), Intra-
regional trade (IRT) and Intra-industry trade (Ha) and Effective Rate of Protection (ERP).
However, we have contributed to the empirical analytical tools in international economics
and applied them in the dissertation. First, we make a new method in analyzing the long
run convergence of comparative advantage between two countries, i.e. by testing the
stationarity of Spearman' s rank correlation coefficients between two countries' Revealed
Symmetric Comparative Advantage (RSCA) (Chapter 4). Second, we describe the
XI
Heckscher-Ohlin (H-O) model in the General Equilibrium framework. We also represent
the four common diagrams in one figure to show the clear relationships between
production and consumption general equilibriums. Third, we introduce dummy variables
(across countries and across industries) in the econometric model, which is commonly
applied to examine countries' dynamic specialization (Laursen, 1998; Worz, 2005)
(Chapter 6). Fourth, by combining RSCA and Trade Balance Index (TBI), we make a
new analytical tool, namely 'products mapping', which is suitable for analyzing the
'flying geese' (FG) pattern (Chapter 7). The FG pattern is one of the well-recognized
models to be strongly considered in explaining economic development in East Asia.
Kaname Akamatsu firstly introduced the model in the 1930s, as an analogous sequential
development or catching-up process of manufacturing industries in developing countries.
By applying the new analytical tool, we examine empirically the FG pattern in East Asia.
Fifth, we refine the CMS method by Learner and Stern (1970) (Chapter 8). Many
researchers have tried to explain factors underlying countries' export performance. Paper
by Tyszynski (1951) provides a fundamental analytical tool, which has been famous as
Constant Market Shares (CMS). The more comprehensive and applicable version of the
CMS is proposed by Learner and Stern (1970). However, the Learner and Stern's version
has several shortcomings as noted by Richardson (1971a, 1971b), and Fagerberg and
Sollie (1987). In this dissertation, we derive a new version of the Learner and Stern's and
applies it to examine the export performance of several regions and countries. Sixth, we
modify the formula of inter-industry trade and intra-industry trade by Grubel and Lloyd
(1975) to deal with the phenomena of inter-regional trade and intra-regional trade
(Chapter 9). This modified formula is referred to as Regional Intra-industry Trade index.
Weapply the three analytical tools on PPP; univariate time series, multivariate regression
and Johansen cointegration framework (Chapter 1 0). We examine structure of production
and calculate the effective rates of protection in Indonesian manufacturing sector
(Chapter 1 1).
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Chapter 1
Introduction
1.1. Background
Since the beginning of multilateral trade system, many regional trade agreements
(RTAs) and regional economic integrations have been achieved, for examples the
European Union (EU), the North American Free Trade Agreement (NAFTA), the
Mercado Comundel Sur (MERCOSUR, Southern CommonMarket), the Association of
South East Asian Nations (ASEAN) - Free Trade Area (AFTA), etc. The achievements of
RTAs and regional economic integrations, to some extent, have brought positive as well
as negative implications that might appear in the forms of trade creation and trade
diversion for the non-member countries (Viner, 1950; McCarthy, 2006). The East Asian
region was noticeably late in proceeding to the de jure (legal) regional economic
integration, even though the defacto (factual) economic integration is sometimes claimed
(Fouquin et ah, 2006). Remarkable trade and investment activities, especially between
Japan and China, as well as Japan and the individual ASEAN countries have increased
significantly. RTAs in the East Asia did not exist until the ASEAN (only among the
founding members: Indonesia, Malaysia, the Philippines, Singapore, and Thailand)
reached the Preferential Trade Agreements (PTAs) in 1977.
Trade liberalization is sometimes illustrated as a two-edged sword since it can
provide opportunities as well as threats for domestic economic development. The opening
up of markets not only offers good opportunities for export developments but also carries
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competitions in international and domestic markets. In the case of East Asia, Ng and Yeat
(2003) find that since the mid-1980s intra-regional trade has grown at a rate mostly
double that of world trade and at a rate much higher than the intra-regional trade of the
NAFTA or even of the EU. In addition, there have been linkages and interdependences of
the East Asian economies over the past two decades. The intra-regional trade especially
in machineries, parts and components has generally grown faster than total world
manufacturing trade and the degree of dependence of the East Asia has been
proportionally larger compared with the NAFTA and the EU (Athukorala and Yamashita,
2006).
The RTAs, regional economic integrations, bilateral trade agreements (BTAs),
and other international strategic alliances have affected countries' dynamic comparative
advantages and specialization. Whether there are systematic changes in the comparative
advantage and specialization of trade in the East Asian countries has been a crucial issue
for the future development of the East Asian economic integration. Following a
formation of 'flying geese' (FG)1, it might be commonly believed that the systematic
shifts in comparative advantage exist. The shifts have been in the most standardized,
labor-intensive manufactures from Japan to the Newly Industrialized Economies (NIEs)
and then to the ASEAN4 (Malaysia, Indonesia, Thailand and the Philippines) and so on
(Kojima, 2000; Ozawa, 2001, 2006; Kasahara, 2004; Kwan, 2002).
1 The 'flying geese' paradigm was introduced by Kaname Akamatsu in the 1930s in the several articles available only
in Japanese. Kaname Akamatsu showed himself in the world academia after the World War II in the two articles
(1961, 1962) in English. 'Flying geese' model intends to explain the catching-up process of industrialization of
latecomer economies from intra-industry, inter-industry and international aspects. It might be argued that the
structural transformation of industrialization in East Asia follows this 'flying geese' formation. Garment, Steel,
Popular TV, Video and HDTV are frequently used to illustrate the formation. Those products have been transferred
from Japan to Newly Industrialized Economies (NIEs: Hog Kong, Taiwan, Singapore and Korea); from NIEs to the
ASEAN4 (Malaysia, Indonesia, Thailand and the Philippines); from the ASEAN4 to latecomer economies.
One of the most important issues in the international trade is exchange rate.
Indeed, the nominal exchange rate determines the competitiveness of a country. The law
of one price states that in competitive markets, free of transportation costs and no official
barriers to trade (such as tariffs and non-tariff barriers), an identical commodity in
different countries will have the same price when it is valued in the same currency.
Purchasing Power Parity (PPP) is a simple empirical preposition that once converted to a
commoncurrency; national price levels should be equal. The theory of PPP explains the
movements in the exchange rates between two countries and their changes in price levels
(Krugman and Obstfeld, 2000:394). In spite of the relatively large body of literature
examining the PPP theory for developed countries, few researchers have studied the
implications of the preposition for developing countries such as the East Asian countries,
which have various international trade policies.
1.2. Research Questions
The main aim of this thesis is to answer some critical questions relating to the
economic integration, comparative advantages and Purchasing Power Parity (PPP) of the
East Asian countries:
1. The first established economic integration in the East Asia is the ASEAN.
Howhas the de jure economic integration changed? Has the focus of the
ASEAN changed, parallel with the development of international regionalism?
2. In fact, the ASEAN member countries' factors endowments are relatively
similar. Theoretically, they will also have similarities in comparative
advantage. There have been skeptical views on the development of the
ASEAN because the substitute relationship among the members exists. How
are the major trade trends in the ASEAN region? Has the intra-regional trade
in the ASEAN region increased significantly?
3. Foreign direct investment (FDI) can change the relative endowment factors.
Accordingly, the country' s comparative advantage can be dynamic. How have
the patterns of comparative advantage of the East Asian countries shifted?
4. The Heckscher-Ohlin (HO) theory suggests that a country will have
comparative advantage on commodities produced with the country' s abundant
factors of production. How have the endowment factors determined the
countries ' comparative advantage?
5. To what directions have the trade specialization and trade patterns of the East
Asian countries been going on? In other words, have they despecialized in
their trade and converged in their patterns of comparative advantage?
6. One very famous theory in the "catching-up" process of economies is the
flying geese (FG) pattern (in Japanese: ganko keitai): imports-domestic
production-exports-reverse imports ("M-P-E-M"). Does the FG pattern exist
in the East Asia?
7. Regionalism and economic integration affect countries' export performance.
What are the dynamic markets for the East Asian countries' exports?
8. How are the intra-industry trade and the intra-regional trade in the East Asia
going on? Has the intra-industry trade in the intra-regional trade become
significant compared with the inter-industry trade in the region?
9. Does purchasing power parity (PPP) not hold in the strong sense in the case of
East-Asian countries?
10. Finally, this thesis takes Indonesia as a case study. How is the structure of
protection in Indonesian manufacturing sector?
1.3. Theoretical Framework and Research Plan
Figure 1.1 and Table 1.1 show the theoretical framework, analytical tools and
case studies for each chapter of this thesis. To make clear analysis, all the above ten
research questions are broken down into some more specific questions presented and
answered systematically in the ten chapters (Chapters 2-ll). All the ten research
questions basically can be categorized into the following three groups, i.e. comparative
advantage, dynamic market and exchange rate as depicted in Figure 1. 1. Chapters 4-7 and
1 1 deal with questions on comparative advantage. Chapter 3, 8 and 9 are related to the
dynamic market of East Asian countries' exports. Meanwhile, Chapter 10 is on the
hypothesis testing PPP in the cases of East Asian countries.
Some commonanalytical tools are applied, such as Trade Intensity (TI) index,
Revealed Symmetric Comparative Advantage (RSCA), Spearman's rank correlation,
Trade Balance Index (TBI), Econometric model, Constant Market Shares (CMS), Intra-
regional trade (IRT) and Intra-industry trade (Ha) and Effective Rate of Protection (ERP).
However, this thesis makes a little more contributions to the analytical tools. First, this
thesis proposes a new method in analyzing convergence of comparative advantage
between two countries, i.e. by applying the stationary test on Spearman's rank correlation
coefficients between the two countries' RSCA (Chapter 4). Second, this thesis introduces
dummy variables (across countries and across industries) in the econometric model that is
commonly applied to examine country dynamic specialization (Laursen, 1998; Worz,
2005) (Chapter 6).
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Figure 1.1 The Research Framework
Third, by combining RSCA and TBI, this thesis makes a new analytical tool,
namely 'products mapping', which is appropriate for analyzing the FG pattern (Chapter
7). Fourth, this thesis refines the CMS method by Learner and Stern (1970) (Chapter 8).
Fifth, this thesis modifies the formula of inter- and intra-industry trade by Grubel and
Lloyd (1975) to deal with the phenomena of inter- and intra-regional trade (Chapter 9).
This modification formula will be referred to as Regional Intra-industry Trade index.
This thesis consists of twelve chapters. First, Chapter 1 is introduction. Second,
Chapter 2 shows the evolution of the ASEAN. It might be argued that the ASEAN has
changed its focus from international-political issues to economic ones, especially on trade
and investment. Institutional approach and some descriptive statistics are mainly
employed in this chapter to show the evolution.
Third, the major trade trends in the ASEAN region are represented in Chapter 3.
The establishment of the ASEAN Free Trade Area (AFTA) is proposed to increase the
intra-regional trade. This chapter is addressed to answer some more detailed critical
questions: What are the geographic destinations of the ASEAN exports? Does the country
size matter in the intra-ASEAN trade? Which countries are more dependent upon the
intra-ASEAN trade? How far have the geographic patterns of regional trade dependence
changed? How intense is the intra-ASEAN trade? Statistic descriptive and static
comparative methods such as share analysis, Pearson correlation and trade intensity (TI)
index are used to examine the intra-regional trade and geographical export destinations.
The standard TI index by Drysdale and Garnout (1 982) is formulated as follows:
TI* =
X
wk
x,.
(1.1)
where TIjk is trade intensity index of country j for export destination k; Xjk and xWkdenote
exports of country j and world to k, respectively. X denotes the total exports. Considering
the geographic distances among countries in the ASEAN region, a modified application
of the standard TI index is used to analyze the intensity of bilateral trade among the ten
ASEAN countries.
Table 1.1 The Analytical Tools and Case Studies
Analytical Tools and Chapters
Case Studies 1 2 3 4 5 6 7 8 9 10 ll 12
1. Analytical Tools
-Descriptive statistic @ ® @ @ ® @ @ @ @ ®
-TI ©
-RSCA © ® © ® ©
-Spearman's rank corr. © ©
-TBI ©
-Econometric Model © © ©
-CMS ©
-IRT and Ha © ©
-Mathematical approach © ©
-ERP ©
2. Case Studies
a. The ASEAN © © ©
-Singapore © © © © © © © © ©
-Indonesia © @ © © @ © © © © ©
-Malaysia © © © © © © © © ©
-Thailand © © © © © © © © ©
-the Philippines © © © © © © © © ©
-Brunei D. © ©
-Vietnam © ©
-Lao © ©
-Myanmar © ©
-Cambodia © ©
b. The North East Asia
-Japan ® ® ® ® ® © ®
-Korea @ @ @ @ @ @ @
-China @ @ @ @ @ @ @
-Hong Kong © @ ©
Notes: TI = Trade Intensity Index, RSCA = Revealed Symmetric Comparative Advantage, TBI = Trade Balance
Index, CMS = Constant Market Share, IRT = Intra-Regional Trade, Ha = Intra-Industry Trade, ERP = Effective
Rate of Protection, ©means that it is applied.
Fourth, Chapter 4 analyzes the shifts in pattern of comparative advantage of the
ASEAN52 (Singapore, Indonesia, Malaysia, Thailand and the Philippines), Japan, Korea
and China (abbreviated as the ASEAN+3, from now on) by applying statistical method.
This chapter is addressed to answer some particular questions: what sorts of exported
2 The other ASEAN countries are excluded from the analysis due to unavailability of the data.
products do the ASEAN+3 have comparative advantages? How far have comparative
advantages of the ASEAN+3 shifted dynamically? Does the ASEAN's pattern of
comparative advantages follow a sequential change similar to that of Japan, China, and
Korea?
An indicator of comparative advantage, namely Revealed Symmetric
Comparative Advantage (RSCA) by Laursen (1998) is applied in this chapter as well as
the next three chapters. The RSCA index is a simple transformation of Revealed
Comparative Advantage (RCA) or Balassa index (Balassa, 1965). The RCA and RSCA
indices are formulated as follows:
RCAs = (xfl /xta)/(xti /xm) (1.2)
RSCAij = (RCAy -l)/(RCA;j + l) (1.3)
where RCAy denotes revealed comparative advantage of country i for group of
products (Standard International Trade Classification, SITC) j. xy- symbolizes total
exports of country i in group of products (SITC) j. Subscript r denotes all countries
without country i, and subscript n refers all groups of products (SITC) except group of
product j. Descriptive statistics (mean, median, standard deviation and correlation) are
applied to summarize the RSCA across commodities. Stationary test (Augmented
Dickey-Fuller, ADF) on the Spearman's rank correlation coefficients between two
countries' comparative advantages is employed to examine the convergence of their
comparative advantage. The Spearman' s rank correlation is formulated as follows:
s
,Ct, ,Ctb =1-1
IXi=l
4^1
(1.4)
where Ps,cta,ctb denotes the Spearman's rank correlation coefficient between
country C's RSCA at time ta (symbol: Cta) and country C's RSCA at time tb (symbol:
Ctb); dR. = (RRSC^Cta -RRsc^Clb j2 is squared differences in ranks ofRSCA; RRSCA.ct!] is
the rank of country C's RSCA of group ofproductsj at time ta; RRSCA is the rank of
country C's RSCA of group of products j at time tb; n is number of observation groups of
products.
Fifth, Chapter 5 discusses a more theoretical issue on the relation between a
country's factor endowments and its comparative advantage. Factor endowments play
important roles in international trade. This chapter describes the Heckscher-Ohlin (H-O)
theory in the general equilibrium (GE) framework, and is addressed to examine
mathematically the two important assumptions of the H-0 model i.e. on production and
consumption since those assumptions are used to derive the production possibility
frontier (PPF) and community indifference curve (CIC), which are the central analytical
tools in the neoclassical theory on gains from trade. If the production functions are
different in two countries, does the H-0 theorem still necessarily hold? If the utility
(tastes and preferences) functions are different in both countries, does the H-0 theorem
still necessarily hold? By using numerical examples, this chapter shows that the H-0
theorem does not necessarily hold when assumptions on production and consumption are
violated. Countries in the East Asian region have large discrepancies in the factor
endowments. By applying Revealed Symmetric Comparative (RSCA) index, we examine
the comparative advantage of products in the cases of East Asian countries.
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Sixth, the dynamic specialization and convergence in trade pattern of the East
Asian countries are discussed in Chapter 6. Theoretically, there are four possible
combinations between trade specialization and trade-pattern convergence i.e. more-
specialized together with diverging trade patterns (Case 1); less-specialized together with
converging trade patterns (Case 2); more-specialized together with converging trade
patterns (Case 3); and less-specialized together with diverging trade patterns (Case 4).
The East Asian region consists of diverse economies. Accordingly, one main question
intended to answer is: in which cases do East-Asian economies lie? In the cases 1, 2, 3 or
4? This chapter applies an econometric model to analyze the specialization or de-
speciation (Laursen, 1998; Worz, 2005):
RSCAijT =a +p RSCAij>0+8S (1.5)
In this chapter, the simple regression econometric model (1.5) is modified by
considering the differences across countries (adding country-dummy variables) as well as
across industries (adding industry-dummy variables) in the ASEAN+3. This chapter also
applies the Spearman's rank correlation (equation 1.4) to investigate the convergence or
divergence of trade patterns in the East Asia.
Seventh, Chapter 7 analyzes the comparative advantage of the ASEAN+3
countries based upon factor intensity classification i.e. jcn/wary-products, natural-
intensive products, unskilled labor-intensive products, human capital-intensive products
and technology-intensive products. To investigate the existence of FG pattern in the East
Asia, this chapter proposes a new analytical tool, namely 'products mapping'. This tool
combines the RSCA and Trade Balance Index (TBI). The TBI is formulated as follows:
TBI^ ^ -mJ/^ +mJ (L6)
ll
By combining RSCA and TBI, four categories can be shown where products
might be laid, i.e. having comparative advantage and having specialization; having
comparative advantage but no specialization; having specialization but no comparative
advantage; no comparative advantage and no specialization. By using the 'products
mapping', this chapter recognizes the FG formation in the East Asia. The products of the
FG pattern in the past, current and future are also presented.
Eighth, Chapter 8 describes the analysis of East Asian countries' dynamic export
market. Constant Market Shares (CMS) method is applied. The CMS method by Learner
and Stern (1970) is formulated as follows:
v*-v.t° -Il^vf +I£(v* -vf -ruv*°)
-r^+^ -r^+Ilfe-r^VXECXT-^0-^0) (1.7)
i i j i j
(a) (b) (c) (d)
where V^° and V^' are the values of country A's exports of commodity i in the
periods 0 and t, respectively; v.*° and V.*' represent values of country A's exports to
country j in period 0 and t, respectively; V^° and V^' are the values of country A's
exports of commodity i to country j in period 0 and t, respectively; r is the percentage
increase in total world exports; ri is the percentage increase in world exports of
commodity i; ry denotes percentage increase in world exports of commodity i to country j.
Considering Tyszynski (1951), Richardson (1971a, 1971b) and Fagerberg and
Sollie (1987) papers, this chapter derives a new version of the CMS method by Learner
and Stern (1970). The new version of the CMS is then employed to analyze the exports
performance of some regions and the East Asian countries.
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Ninth, there have been changes in the pattern of international trade from inter-
industry trade to intra-industry trade. Meanwhile, regionalism and economic integrations
have proliferated and encouraged intra-regional trade rather than inter-regional trade. Has
the intra-regional trade, then, gained bigger portion than the inter-regional trade? Has the
intra-industry trade become stronger in the intra-regional trade than in the inter-regional
trade? Chapter 9 analyzes the phenomenon of intra- and inter-industry trade in both
intra- and inter-regional trade in the East Asia. Grubel and Lloyd (1975) formulated the
inter- and intra-industry trade as follows:
I nter-industry trade: He... =- -*100 (1-8)J 'Jk /V , \/t \\Al
^ijk Lijk ;
Ha,, =>jr»-
(Xijk +Mijk)- X*-Mp
=100
'JK (Y 4-M ^
Intra-regionaltrade: l '* ijk' (1.9)
=1-
X^ -M* 100(Xijk +Mijk)
Wemodify the intra- and inter-industry trade measures originally made by Grubel
and Lloyd (1975) to incorporate intra- and inter-regional trade. This modified measure,
then, is applied to examine the phenomenon of intra- and inter-industry trade in both
intra- and inter-regional trade in the East Asia.
Tenth, Chapter 10 analyzes the Purchasing Power Parity (PPP) hypothesis in the
cases of East Asian countries. One important factor affecting the PPP is the existence of
non traded goods (Balassa-Samuelson effects). The East Asian countries, which have
different exchange rate regimes, level of economic development and trade barriers are
interesting subjects for researchers of PPP. Does PPP not hold in the strong sense in the
case of East Asian countries? Do relative prices of non-traded goods and the terms of
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trade play an important role in causing deviations away from PPP? This chapter tests the
PPP hypothesis adjusted for Balassa-Samuelson effect (hereinafter called bse) as follows:
e =v|/+(TpN +(l-x)pT)-(TpfN +(l-T)p^)-Tbse (1.10)
where et is the nominal exchange rate; Pn and pr represent domestic prices ofnon-
trade goods and traded goods, respectively; p£, and p^ denote foreign prices of non-
trade goods and traded goods, respectively; bse = (pN -Pt) -(Pn ~Pt) denotes Balassa-
Samuelson effect. All variables are in logarithm form. This chapter applies univariate
(stationary test on real exchange rate, RER); a multi-variable econometric model of PPP
adjusted Balassa-Samuelson effect and multivariate cointegration to analyze the PPP
hypothesis in the cases of East Asian countries.
Eleventh, Chapter ll shows a case study i.e. structure of protection in Indonesian
manufacturing sector. This chapter uses the Indonesian Input-Output (10) tables and data
on tariffs to calculate a measure of protection, namely effective rate of protection (ERP)
by Balassa (1971). The ERP is formulated as:
T. -Za.Tj
D;
i-5>,
(1.ll)
where Dj is effective rate of protection industry i; ay represent input-output
coefficients. Tj and Tj denote the nominal rates of protection for industry i and j,
respectively.
Finally, some concluding remarks are presented in Chapter 12.
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Chapter 2
The Evolution of ASEAN
2.1. Introduction
The Association of South East Asia Nations (ASEAN) is the first established
economic integration in the East Asian1 region. The ASEAN was established on 8 August
1967 in Bangkok by the five original member countries, namely Indonesia, Malaysia, the
Philippines, Singapore and Thailand. Brunei Darussalam joined on 8 January 1984
followed by Vietnam on 28 July 1995, Lao PDR and Myanmar on 23 July 1997, and
Cambodia on 30 April 1999. The member countries ofASEAN had the combined Gross
Domestic Product (GDP) at current market prices of US $ 876,104 millions in 2005
(ASEAN Secretariat, 2006). However, there are actually big economic disparities among
the ASEAN members as depicted by the discrepancies in their GDP per capita. They
ranged considerably from the highest US $ 26,821 per capita (Singapore) to the lowest
US $ 106 per capita (Myanmar) in 20052. With the combined population of 567 million
people in 2006, the ASEAN has become one of the largest regional markets in the world.
It is sometimes claimed that a defacto economic integration has progressed in the
East Asia (Fouquin et al, 2006). Although the dejure economic integration in the East
1 Geographically, East Asia region consists of Japan, Korea, China, and Mongolia (Please refer to The
Times Comprehensive Atlas of the World - 12* Edition, for example). However, recently many scholars
use the term of 'East Asia' in the economic sense. Ng and Yeats (2003) and Isogai et al. (2002), among
others, used the term of 'East Asia' region comprising of Japan, Brunei, Cambodia, China, Hong Kong,
Indonesia, Korea, Lao PDR, Malaysia, Mongolia, Philippines, Singapore, Taiwan (China), Thailand and
Vietnam.
2 Brunei Darussalam had US $ 16,882 ofGDP per capita followed by Malaysia (US $ 5,001), Thailand (US
$ 2,726), Indonesia (US $ 1,275), Philippines (US $ 1,160), VietNam (US $ 635), Lao PDR (US $ 623)
and Cambodia (US $ 404) in 2005 (ASEAN Secretariat, 2006).
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Asia has not achieved the level as the EU or the NAFTA has accomplished, defacto
economic integration has made progress almost to the level of the EU and the NAFTA
owing to the increasing product sharing activities and inter-regional trade and investment.
Theoretically, there are five stages of economic integration i.e. Free Trade Area, Customs
Union, CommonMarket, Economic Union, and Complete Economic Integration (Balassa,
1961 ; McCarthy, 2006). In Free Trade Area, tariffs (and other quantitative restrictions)
among the participating countries are abolished. However, each country still maintains its
owntariffs against the nonmembers. In the Customs Union, besides introduction of the
free movements of commodities within the union, the common external tariffs in trade
with the nonmember countries are set up. In Common Market, not only trade restrictions
but also restrictions on factor movements are abolished.
In Economic Union, the countries combine the suppression of restrictions on
commodity and factor movements with some degree of harmonization of national
economic policies, in order to remove discrimination due to disparities in these policies.
In Complete Economic Integration, unification of monetary, fiscal, social and
countercyclical policies will be observed. It also requires the setting-up of a supra-
national authority whose decisions are binding for the member states. The direction
currently followed by the East Asia seems to be different from that of the EU (Fouquin et
al, 2006). The dejure economic integrations such as the EU and the NAFTA have given
much attention on institutional issues that are closely related to governmental roles. The
only one dejure economic integration in the East Asia is the ASEAN Free Trade Area
(AFTA). Indeed, the de facto economic integration in the East Asia has been strongly
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supported by the private sectors such as domestic companies as well as multinational
corporations (MNCs).
The aim of this chapter is to describe the evolution of de jure economic
integration among the ASEAN countries. Section 2.2 shows a brief history of the pre-
ASEAN cooperation. Section 2.3 examines the evolution of the ASEAN. From the
background of establishment and the changing in institutional structure of the ASEAN, it
is argued that the ASEAN has changed its focus from political to economic issues.
Section 2.4 analyzes the AFTA through the Common Effective Preferential Tariff
(CEPT) scheme. Finally, some conclusions and their policy implications are presented in
section2.5.
2.2. A Brief History of the Pre-ASEAN Cooperation
Historically, regionalism for the Southeast Asian countries is not completely a
new experience. However, a solid regional association had been difficult to be realized.
Wong (1979) argues that the early attempts in forming a regional association failed due to
nationalism, lack of mutual trust and regional identity, territorial claims and conflicting
perceptions of the regional political order.
The Southeast Asia Treaty Organization (SEATO in 1954-1977) was established
on September 8, 1954 by the Southeast Asia Collective Defense Treaty or the Manila
Pact, which was an international organization for collective defense. It was launched in a
conference in Manila in 1954, which was held after the Geneva Conference on Indochina
following the victory of the Viet Minh over the French colonizer (Tongzon, 1998). The
member countries were France, Australia, New Zealand, Pakistan, the Philippines,
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Thailand, the United Kingdom and the United States. In fact, the SEATO was a political-
military set up, prepared for some Cold War purposes. The organization initiated by the
United States was primarily to block further communist subversion in Southeast Asia. It
might be argued that it was part of the worldwide US-led system of anti-communist
military alliances or security arrangements (Wong, 1979). At least, it is supported by the
fact that with the military withdrawal of the US military forces from Vietnam, SEATO
cameto end in 1977.
In 1960s the Association for Southeast Asia (ASA) (1961-1963), the
MAPHILINDO (stillborn in 1963 with the members: Malaya, the Philippines and
Indonesia) and the Asian and Pacific Council (ASPAC) were subsequently established.
The ASA had a limited membership (Malaya, the Philippines and Thailand) and a set of
economic objectives (i.e. to promote cooperation in economic and culture areas). With
the formation of the Federation of Malaysia comprising of Malaya, Sabah, Sarawak and
Singapore, the ASA was dissolved on September 16, 1963. The MAPHILINDO was a
rival organization to the ASA. It was established at a conference in Manila on 31 July
1963 to promote cooperation in economic, military, cultural and social fields and
primarily designed for the welfare of the Melayu region in the Southeast Asia. Similar
with the ASA, the MAPHILINDO was dissolved on 16 September 1963 due to the
formation of the Federation of Malaysia.
The ASPAC was a multi-regional organization established to bring together most
of the leading non-communist nations in the Western Pacific region to deal with external
threats and to provide a framework for more widespread cooperation. The members from
the Southeast Asian countries were Malaysia, the Philippines, South Vietnam and
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Thailand. It was dissolved in 1973. In economic field, several efforts were made for
closer economic cooperation. Some regional projects were conducted under the auspices
the Ministerial Conference for the Economic Development of South Asia (MCEDSEA),
especially projects relating to technical research, training and information exchange
(Wong, 1979).
2.3. The ASEAN: from Political to Economic Issues
The ASEAN was established with the signing of the Bangkok declaration by the
five countries (Indonesia, Malaysia, the Philippines, Singapore and Thailand) on August
8, 1967. It might be argued that the establishment of the ASEAN was encouraged
dominantly by international political motivations rather than economic ones. There are
some strong reasons for this. First, historically the establishment was related to the
process of reconciliation -mediated by Thailand- among Malaysia, Indonesia and the
Philippines over certain international disagreement, especially some territorial disputes3.
As cited by the ASEAN Secretariat4, one of the surviving protagonists of the historic
process, Thanat Khoman of Thailand said:
"At the banquet marking the reconciliation between the three disputants, I broached the
idea of forming another organization for regional cooperation with Adam Malik. Malik
agreed without hesitation but asked for time to talk with his government and also to
normalize relations with Malaysia now that the confrontation was over. Meanwhile, the
Thai Foreign Office prepared a draft charter of the new institution. Within a few months,
everything was ready. I therefore invited the two former members of the Association for
Southeast Asia (ASA), Malaysia and the Philippines and Indonesia, a key member, to a
meeting in Bangkok. In addition, Singapore sent S. Rajaratnam, he Foreign Minister, to
3 The Philippines, which had a claim on Sabah, did not recognize the enlarged Federation. Indonesia, under
the regime of President Soekarno, was against the formation of the Federation of Malaysia. Soekarno
launched a guerilla war against Malaysia (in Indonesian: Ganyang Malaysia), which led to confrontation
(Tongzon, 1 998).
4 See http://www.aseansec.org/7069.htm
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see aboutjoining the new set-up. Although the new organization was planned to comprise
only the ASA members plus Indonesia, Singapore's request was favorably considered"
Second, the ASEAN originally put more stress on international political issues in
its aims and purposes. The establishment of the ASEAN does not automatically means
the end of the intra-regional disputes, for soon after its creation, the issue of sovereignty
over Sabah was raised between the Philippines and Malaysia. Furthermore, many
disputes, especially territorial ones, among ASEAN countries persist; however, all
members are seriously committed to fill the gaps in their opinions on territorial issues
through peaceful means and in the spirit of mutual accommodation.
The ASEAN declaration (1967) states that the aims and purposes of the ASEAN
covers:
1. To accelerate the economic growth, social progress and cultural development in the
region trough joint endeavors in the spirit of equality and partnership in order to
strengthen the foundation for a prosperous and peaceful community of South-East Asian
Nations;
2. To promote regional peace and stability through abiding respect forjustice and the rule of
law in the relationship among countries of the region and adherence to the principles of
the United Nations Charter;
3. To promote active collaboration and mutual assistance on matters of commoninterest in
the economic, social cultural, technical, scientific and administrative fields;
4. To provide assistance to each other in the form of training and research facilities in the
educational professional, technical and administrative spheres;
5. To collaborate more effectively for the greater utilization of their agriculture and
industries, the expansion of their trade, including the study of the problems of
international commodity trade, the improvement of their transportation and
communications facilities and the raising or the living standards of their peoples;
6. To promote South-East Asian studies;
7. To maintain close and beneficial cooperation with existing international and regional
organizations with similar aims and purposes, and explore all avenues for even closer
cooperation among themselves.
Third, at the meeting of the ASEAN countries, the five Foreign Ministers
represented their nations5. Figure 2.1 shows the evolution of institutional structure of the
ASEAN. It is clear that during the first ten years of the ASEAN existence (1967-1976)
5 The Foreign Ministers of Indonesia, Malaysia, the Philippiness, Singapore and Thailand who signed the
document were Adam Malik, Tn Abdul Razak, Narciso R. Ramos, S. Rajaratman and Thanat Khoman,
respectively.
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the highest decision making body was the Annual Meeting of Foreign Ministers as
depicted in panel (a) of Figure 2.1. The ongoing work of the Association between
ministerial meetings was conducted by the Standing Committee, consisting of the Foreign
Minister of the host country as chairman and the resident ambassadors of the other four
ASEAN countries in that country. For, the third point of the ASEAN Declaration states
clearly:
...to carry out these aims and purposes, the following machinery should be established:
(a) Annual Meeting of Foreign Ministers, which shall be by rotation and referred to as
ASEAN Ministerial Meeting. Special Meetings ofForeign Ministers may be convened as
required, (b) A Standing committee, under the chairmanship of the Foreign Minister of
the host country or his representative and having as its members the accredited
Ambassadors of the other member countries, to carry on the work of the Association in
between Meetings of Foreign Ministers, (c) Ad-Hoc Committees and Permanent
Committees of specialists and officials on specific subjects, (d) A National Secretariat in
each member country to carry out the work of the Association on behalf of that country
and to service the Annual or Special Meetings of Foreign Ministers, the Standing
Committee and such other committees as may hereafter be established.
Although other aspects are not abandoned, economic ones have been put to the
front since the late 1970s. It was reflected by the changing in the institutional structure -
as depicted in panel (b) of Figure 2.1. The institutional changes were aimed to
accommodate the new orientation of the Association and the need for expanded
cooperation. The pre-1 992 institutional structure of the ASEAN was derived mainly from
the major restructuring approved at the time of the 1976 Bali summit meeting of the
ASEAN Heads of Government (AHG). Tongzon (1998) finds that there were three
changes in the institutional structure. First, two blocks of ministerial meetings were
introduced in addition to the Foreign Ministers Meeting i.e. the Economic Ministers
Meeting (AEM), and the Other Ministers Meeting (OAM), which covered separate
meetings of the ASEAN Ministers of Labour, Social Welfare, Education, Information,
Health, Environment, Energy, Science and Technology. Second, the permanent and ad
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hoc committees of the pre-Bali period were regrouped into five economic and three non-
economic committees. Third, the secretariat was newly introduced and it was based in
Jakarta and headed by its own Secretary General.
The basic institutional structure of the ASEAN in the pre-1992 remains at the
moment, though with some reforms since 1992. There have been some reforms, which
are aimed to streamline its organization, to reduce overlapping of the functions and to
support the ASEAN organization's new vision and objectives (Tongzon, 1 998). First, the
ASEAN Heads of Government meeting was institutionalized at the Fourth ASEAN
Summit talks in 1992 in Singapore. Second, the establishment of the ASEAN Free Trade
Area (AFTA) Council to supervise the implementation of the Common Effective
Preferential Tariff (CEPT) scheme for the AFTA. Third, the five economic committees
have been dissolved since 1992 and their functions have been taken over by the Senior
Economic Officials Meetings. Fourth, the ASEAN Secretariat's role has recently been
strengthened to support the Summit's initiatives. To some extent, the current ASEAN
institutional structure reveals the nature and objectives of the association, which has put
more emphasis to economic cooperation since the Bali Summit of 1976.
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Figure 2.1 The Evolution in Institutional Structure of the ASEAN
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2.4. The AFTA trough the CEPT Scheme
Actually, economic regionalism proliferated during the period of aggressive trade
liberalization in the 1980s and 1990s. Attempts for an organized regional cooperation
between the South East Asian countries dated back to 1967 when the ASEAN was
established6. As stated in the previous part, the ASEAN's initial concerns were political
and security issues, unlike more established regionalism such as the European Union
(EU), which was originally motivated by economic concerns, as depicted by Figure 2.2.
The EU was established in 1992 by the Treaty on European Union (the Maastricht
Treaty). However, it is a result of long integration process started from 1951. Currently,
the EU has a common single market consisting of a customs union, a single currency
managed by the European Central Bank, a CommonAgricultural Policy, a commontrade
policy, and a Common Fisheries Policy. The earliest treaty in this context was the Treaty
of Paris of 1951 (become effective in 1952), which established the European Coal and
Steel Community (ECSC). The Treaty of Rome of 1957 established the European
Economic Community (EEC) and the European Atomic Energy Community (Euratom)
(came into operation in 1958). The European Free Trade Association (EFTA) came into
effect in May 1960. Since the Merger Treaty signed in 1965 (took effect in 1967), the
European Communities have shared common institutions, especially the Council, the
European Parliament, the Commission and the Court of Justice. The Customs Union was
completed in July 1968. There are three pillars of the EU, i.e. (1) The European
6 Some other regional initiatives involving countries from this part of the world are present including the
South Asian Association for Regional Cooperation (SAARC), the SAARC PTA (SAPTA), Australia and
New Zealand's Closer Economic Relation Agreement (CER) and the South Pacific Regional Trade and
Economic Cooperation Agreement (SPARTECA). (See ADB (2002) for an overview)
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Communities (ECSC, EC and Eurotom; ECSC ceased to exist in 2002 by the expiration
of the founding treaty); (2) A Common Foreign and Security Policy (CFSP); and (3)
Provisions on Police and Judicial Co-operation in Criminal Matter (PJCC).
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Figure 2.2 Evolution of the EU
It was not until the 1 970s that the ASEAN countries tried to promote greater intra-
regional trade and to coordinate industrialization policies (Elliott and Ikemoto, 2004).
Park (1999) notes that these policy efforts were based on proposals made by the United
Nations in its series of policy studies, which proposed regional import substitution.
Subsequently, on 24 February 1977 the ASEAN Preferential Trading Arrangements
(ASEAN-PTA) was established to promote intra-regional trade. The Protocol on
Improvements on Extension of Tariff Preferences under the ASEAN-PTA was signed on
15 December 1987. However, (Tan, 1992), Toh and Low (1993), Ariff (1994) and
Garnaut and Drysdale (1994), among others, find that this initiative of forming the
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ASEAN-PTA was-disappointing, because the coverage of the PTA was quite limited, the
nature of intra-regional structure was competitive rather than complementary, and
urgency of promoting tariff reductions was diminishing.
In the East Asian region, ideas of solid regional integration had little supports.
Indeed, the idea of forming the East Asian Economic Caucasus (EAEC) launched by the
Prime Ministry Mahathir of Malaysia in the early 1990s faded away gradually since it
failed to get supports from the major players in the region, such as Singapore and Japan.
The first concrete effort toward regionalism was the ASEAN Free Trade Area (AFTA)
launched in 1992 by the ASEAN itself. The establishment of AFTA was encouraged by
the changes in the global competitive environment during the 1980s and 1990s. European
countries and the United States (US) have been the main ASEAN's trading partners. The
establishment of the North America Free Trade Agreement (NAFTA) and the European
Union (EU) raised problems against the ASEAN's exports access to the North America
and the Europe.
The AFTA is aimed at encouraging further cooperation towards the region's
economic growth by accelerating the liberalization of intra-ASEAN trade and investment,
nowthat the ASEAN succeeded in maintaining international and political stability in the
region. The AFTA will be realized by applying the Common Effective Preferential Tariff
(CEPT) Scheme. Table 2.1 summarizes main documents relating to the AFTA. In fact, it
was started by the signing of the Agreement on the Common Effective Preferential Tariff
Scheme for the ASEAN Free Trade Area on January 28, 1992 in Singapore. Under the
agreement, "CEPT" means the Common Effective Preferential Tariff, and it is an agreed
effective tariff, preferential to the ASEAN, to be applied to goods originating from the
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ASEAN member states (at least 40% of its contents originates from members of the
ASEAN), and which have been identified for inclusion in the CEPT Scheme7. The
agreement applies to all manufactured products, -including capital goods, processed
agriculture products, and those products not included in the definition of agricultural
products as set out in the Agreement. Agricultural products are excluded from the CEPT
Scheme. The member states agree to make schedule of effective preferential tariff
reductions as clearly stated in Article 4(1) of the Agreement, which stipulates hereunder:
(a) The reduction from existing tariff rates to 20% shall be done within a time frame of 5 years
to 8 years, from January 1993, subject to a programme of reduction to be decided by each
Member State, which shall be announced at the start of the programme. Member States are
encouraged to adopt an annual rate of reduction, which shall be (X-20)%/5 or 8, where X
equals the existing tariff rates of individual Member States
(b) The subsequent reduction of tariff rates from 20% or below shall be done within a time
frame of7 years. The rate of reduction shall be at a minimum of5% quantum per reduction.
A programme of reduction to be decided by each Member State shall be announced at the
start of the programme.
(c) For products with existing tariff rates of20% or below as at January 1993, Member State
shall decide upon a programme of tariff reduction, and announce at the start, the schedule
of tariff reductions. Two or more Member States may enter into arrangements for tariff
reduction to 0%-5% on specific products at an accelerated pace to be announced at the start
of the programme.
Table 2.2 shows the timetable for implementing the AFTA with the CEPT scheme.
There have been many amendments to the Agreement on the CEPT due to changes in
international economic situations and acceptance of new members. The Protocol to
Amend the Agreement on 15 December 1995 stipulates several amendments such as the
product coverage (inclusion of unprocessed agricultural products) and accelerated
schedule of tariff reduction. In response to proliferation of regionalism - such as the
NAFTA and the EU - competition to attract foreign direct investment (FDI) has become
stronger as China has emerged as a strong economic power and absorber of FDI, the
7 The approach of the CEPT is mainly reciprocal and sectoral, which makes it more encompassing and
manageable than the product-by-product approach of PTAs (Pangestu et al, 1992; Athukorala and
Menon, 1997).
27
founding member countries of the ASEAN agreed to establish the ASEAN free trade area
by the year 2008. This original target had been continuously moved forward and the
AFTA was officially established among the original six countries at the beginning of
2002 (ASEAN Secretariat, 2002).
28
T ab le 2.1 T h e D ocum ents relating to the A F T A
No. Documents Places and Dates Notes
1. Agreement on the Common Effective Singapore, January 10 ARTICLES: Definitions; General Provisions; Product Coverage; Schedule of Tariff Reduction; Other Provisions; Emergency Measures;
Preferential Tariff Schemes for The ASEAN
Free Trade Area
28'", 1992 Institutional Arrangements; Consultation; General Exception; Filial Provisions.
2. Framework Agreement on Enhancing Singapore, January 15 ARTICLES: Principles; Areas of Cooperation; Other of Cooperation; Sub-regional Economic Arrangements; Extra-ASEAN Economic
ASEAN Economic Cooperation 28'", 1992 Cooperation; Private Sector Participation; Monitoring Body; Review of Progress; Settlement of Disputes; Supplementary Agreements or
Arrangements; Other Agreements; General Exceptions; Amendments; Entry Into Force; Final Provision.
3. Protocol to Amend the Agreement on Bangkok, December Annex I of the Agreement on "Rules of origin for the ASEAN Preferential Trading Arrangements", previously amended by the Protocol on
AS EAN Preferential Trading Arrangement 15*, 1995 Improvements on Extension ofTariffPreference under the ASEAN Preferential Trading Arrangements signed in Manila on 15 December 1987,
and the "Operational Certification Procedures for the Rules of Origin of the ASEAN Preferential Trading Arrangements" shall be substituted
ith the "Rules of Origin for the Common Effective Preferential Tariff(CEPT)" Scheme for the ASEAN Free Trade Area and the "Operational
Certification Procedures for the Rules of Origin of the ASEAN Common Effective Preferential Tariff Scheme for the ASEAN Free Trade
Area" se out in ANNEX 1 and ANNEX 2 respectively which shal form an integral part of his Protocol.
4. Protocol for the Accession of the Socialist Bangkok, December The Government of the Socialist Republic of Vietnam hereby accedes to the Agreement and upon the entry into force of this Protocol on I
Republic of Vietnam on Enhancing Economic
Coop eration
15"', 1995 January 1996 undertakes to immediately observe and carry out its obligation under the Agreement as amended.
5 Protocol to Amend the Agreement on the Bangkok, December 5 ARTICLES: amend Articles 2, 3, 4 and 9 of the Agreement on the Common Effective Preferential Tariff Schemes for The ASEAN Free
Common Effective Preferential Tariff
Scheme for the ASEAN Free Trade Area
15'", 1995 Trade Area
6. Protocol for the Accession of the Socialist Bangkok, December The socialist Republic of Vietnam hereby accedes to the Agreement and upon the entry into force of this Protocol on January 1996 undertakes
Republic of Vietnam to the Agreement on the
Common Effective Preferential Tariff
Scheme for the ASEAN Free Trade Area
15'", 1995 to immediately observe and carry out its obligation under the Agreement as amended.
7. Protocol  to  Amend  the  Framework Bangkok, December 3 ARTICLES: amend Articles 1 of the Agreement on Enhancing ASEAN Economic Cooperation signed on 28 January 1992 at the Fourth
Agreement on Enhancing ASEAN Economic
Coop eration
15"', 1995 Summit Meeting held in Singapore: replacing "15 years" with "10 years (beginning 1 January 1993)"; Accession of New Members.
8. ASEAN Framework Agreement on the Hanoi ,  Vietnam , 8 PARTS: General Provisions, Designation of transit transport route, General conditions for road transport, General conditions for rail transport,
Facilitation of Goods in Transit December  16"1 Custom control, sanitary and phytosanitary measures , Miscellaneous provisions, Institutional arrangements, and Final clauses
1998 33 ARTICLES: Objectives, Principles, Definitions, Scope of application, Grant of rights, Designation of transit transport routes and facilities,
Frontier facilities, Traffic regulations, Transit transport services, Road transport permits, Technical requirements of vehicles, Mutual
蝣ecognition of inspection certificates, mutual recognition of driving licenses, Motor vehicle Third-Party insurance scheme, Charge and other
financial obligations, Connecting and transit services, Harmonization and simplification of custom procedures, Establishment of a custom
transit system, Establishment of sanitary and phytosanitary measures, Special provisions on transport of dangerous goods, Special provisions on
transport of prohibited and/or restricted goods, Special provisions on transport of perishable goods, Provision of greater facilities, Provision of
greater facilities, Domestic legislation, Working groups, Compliance with national laws, Transparency, Assistance for traffic accident,
Institutional arrangements, Dispute settlement, Accession of new members, Other agreements in force, and Final provisions.
9. Protocol on Notifcation Procedures Makati, October 8 , 8 ARTICLES: General obligation to notify, Prior notification of intent, ASEAN bodies to be notified, Content of notification, Confidentiality of
1998 notification, Follow-up to notification, Role of the ASEAN secretariat/central registry of notifications and Final provisions
10. Protocol on the Special Arrangement for Singapore, 9 ARTICLES: Definition, Time frame, Tariff reduction, Quantitative restrictions, Other non-tariff barriers, Preferential treatment by state
Sensitive and Highly Sensitive Products September 3O'¥
1999
trading enterprises, Safeguards, Reciprocity, Final provisions.
Protocol Regarding the Implementation of the Singapore, 12 ARTICLES: Objective and scope, Submission, Consideration by the CCCA, Consideration by SEOM and AFTA council, Most favored
CEPT Scheme Temporary Exclusion List November  23rd nation treatment, Non-agreement situation, Change of circumstances, Annual review, Applicable rate, Settlement of disputes. Amendments,
2000 Final provisions.
12. Protocol to Amend the Agreement on the January 3 Is', 2003 2 ARTICLES: Elimination of import duties and Final provisions.
Common Effective Preferential Tariff(CEPT) Import duties on products in the Inclusion List of Brunei Darussalain, Indonesia, Malaysia, Philippines, Singapore and Thailand shall be
Scheme for the ASEAN Free Trade Area eliminated not later than 1 January 2010; Those of Cambodia, Lao PDR, Myanmar and Viet Nam shall be eliminated not later than 1 January
(AFTA) tor the Elimination of Import Duties 2015 with flexibility for some sensitive products to be eliminated not later than 1 January 20 18.
Source: Documents from ASEAN Secretariat (2006), summarized by the author.
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Table 2.2 The Timetable for Accelerating the AFTA (the CEPT Scheme)
Definition 1992 Protocol 1 995 Protocol 蝣Some Progress after 1995 protocol Coverage in 2001 CEPT
(Signed in January 1992)
(Begun on 1 January 1993)
(Signed in December 1995)
(Begun on I January 1996)
including acceptance of new m ember Product List
Inclusion Immediate liberalization through Covering  manufactured goods (not Covering all manufactured goods
For original six countries, according to
55680  tariff  lines
List (INL) reduction in intra regional (CEPT) including unprocessed agricultural product)
FastTrack Presentrate< 20%
(including unprocessed agricultural representing 84.74% of
tariff rates, rem oval of quantitative
restrictions and other non tariff
product) all
b arriers to 0-5% by January 2000
Present rate = 20%
to 0-5% by 1 January 1998 1 998 agreement:
85% of all INL: 0-5% by 1 January2000
   to 0-5% by January 2003
Normal Track Present rate < 20%
to 0-5% by 1 January 2000 90% of all INL: 0-5% by 1 January2001
100% ofall INL: 0-5% by 1 January 2002
to 0-5% by January 2003
Present rate = 20%
to 0-5% by January 2000 with flexibility
For Viet Nam, reduced to 0-5% by 2006
to 20% within 5-8 years to 20% by 1 January 1998 For Lao and M yanmar by 2008
to 0-5% by January 2008 to 0-5% by 1 January 2003 ForCambodiaby 2010
Temp orary Temporarily  excluded from Tariff not rem oved until 31 December Gradually transferred to IN L, for Gradually transferred to INL 8660   tariff  lines
Exclusion liberalization, but have to be 2000, but to be reviewe original six countries, since 1996 for Vietnam, since 1999 representing   about
List (TEL) transferred into Inclusion List for Lao and M yanm ar, since 200 1
for Cam bodia, beginning in 2003
13.4% ofall
Sensitive The com mitment to reduce tariff, Tariff not rem oved Phased in CEPT, beginning 2001-03, Phased in CEPT, reduced to 0-5% 360 tariff lines making
List rem ove quantitative restrictions duced to 0-5% for original six for Vietnam by 2013 up 0.55% of all tariff
and other non-tariff barriers is
extended
countries by 2010 for Lao and M yanm ar by 2015
for Cam bodia by 2017
(Note: remaining 'Highly Sensitive List'
fhich needs special arrangement for
l iberalizati on)
lines
General
Exclusion
List
Perm anently excluded from FTA
for reasons of national security,
protection of human, animal or
plant life and health and articles of
artistic, historic and archaeological
value
Tariff not rem oved 829 tariff lines
representing about
1.28% of all tariff lines
Source: mainly from Elliot and Ikemoto (2004) and ASEAN Secretariat (2006)
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2.5. Conclusions and Policy Implications
Historically, the ASEAN was established thinking of the regional stability and
political issues. However, parallel with the worldwide proliferation of economic
regionalism in the period of active trade liberalization in the 1980s and 1990s, the
ASEAN has pushed forward economic cooperation. Its first effort in this direction was
the establishment of the ASEAN Preferential Trading Arrangements (ASEAN-PTA).
However, the initiative of forming the ASEAN-PTA was disappointing due to some
factors such as the limited coverage of the PTA, the competitive nature of intra-regional
structure and the diminishing urgency of pursuing the task. The further concrete effort
toward regionalism was the ASEAN Free Trade Area (AFTA) launched in 1992 by the
ASEAN itself. The AFTA has been almost completed through the Common Effective
Preferential Tariff (CEPT) Scheme; however, it has still many years to go in some
sensitive sectors, though the schedule is flexibly managed depending on the preferences
of different countries over range of sectors.
The relative similarities in factor endowments of the ASEAN's members, to some
extent, give positive and negative implications. Brunei Darussalam and Singapore are the
richest members in terms of GDP per capita but they are not so rich in endowments of
labors, natural resources, etc. In contrast, Indonesia is the biggest in terms of population,
and is not so regarding human and monetary capital, infrastructure in transportation and
communications and so on. As a result, there is no dominant country, which can be the
'core' steering member for the institution. The ASEAN, thus, has frequently been
criticized as an indulgent institution directed by weak peer pressure. However, after all it
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has proved to be a very successful model of economic cooperation and economic
integration for developing countries.
The establishment of the AFTA at least shows the ideal spirit of economic
integration for all the members. It also creates another economic power in the East Asian
region and then, as a single entity, becomes as big as the other main players in the East
Asia i.e. Japan, China and Korea. Therefore, as the first de jure economic integration in
the East Asia, the ASEAN plays important roles in furthering economic integration such
as the ASEAN-China Free Trade Agreement (ACFTA), the ASEAN-Korea Free Trade
Agreement (AKFTA) and the ASEAN-Japan Comprehensive Economic Partnership
(CEP). The latest comer does not only cover trade liberalization (tariff removal) but also
services, investments, rules of origin, dispute settlement, sanitary and phyto-sanitary
regulations, technical barriers to trade, economic cooperation and, on Japan's request,
intellectual property rights.
However, we have to pay special attention to the bilateral characteristics of these
FTAs - i.e. between ASEAN as a single entity or the individual member countries
themselves and other non-member countries in the East Asia such as Japan, Korea and
China. All these FTAs must be well managed regarding the problems of certificate of
origin, etc.; otherwise, the 'noodle bawl' syndrome8 might come out. The networking of
these bilateral trade agreements does not automatically mean regional economic
integration. Baldwin (2006) argues that East Asian regionalism is fragile for the
following three reasons: (1) each nation's industrial competitiveness depends on the
smooth functioning of 'Factory Asia' - especially intra-regional trade, (2) the unilateral
This term is used by Baldwin (2006) to illustrate a messy situation due dozens if not hundreds of trade
deals under discussion, under negotiations or already signed.
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tariff-cutting that created 'Factory Asia' is not subject to WTO discipline (bindings), (3)
there is no 'top level management' to substitute for WTO discipline. In addition, Fouquin
et al. (2006) notes that the AFTA, the ACFTA, the AKFTA and the ASEAN-Japan CEP
will give significant contributions to horizontal intra-industry trade, as long as they
succeed in reducing tariffs. In fact, the large diversities of incomes and industrial stages
have enhanced the de facto economic integration. Therefore, de jure East Asian economic
integration will take some time to realize until the large diversities converge between
countries.
33
Chapter 3
Major Trade Trends in the ASEAN Region
3.1. Introduction
The Agreement on the CommonEffective Preferential Tariff (CEPT) Scheme for
the ASEAN Free Trade Area signed in Singapore on 28 January 1992 aims to promote
further cooperation among the ASEAN members in the region's economic growth by
accelerating the liberalization in intra-ASEAN trade and investment. The CEPT is a
system of agreed effective tariffs, preferential to the ASEAN members, to be applied for
goods originating inside the ASEAN region1. The article 1 of the Protocol to Amend the
Agreement on the CEPT scheme for the AFTA for the elimination of Import Duties
(2003) clearly stipulates:
1. Import duties on products in the Inclusion Lists of Brunei Darussalam, Indonesia,
Malaysia, Philippines, Singapore and Thailand shall be eliminated not later than 1
January 2010.
2. Import duties on products in the Inclusion Lists of Cambodia, Lao PDR, Myanmar and
Viet Nam shall be eliminated not later than 1 January 2015, with flexibility however
allowed for import duties on some sensitive products to be eliminated not later than 1
January 201 8.
A question on whether or not the establishment of the AFTA through the CEPT
scheme has intensified the intra-ASEAN trade has emerged. Elliott and Ikemoto (2002)
find that trade flows were not considerably affected in the years soon after the signing of
the AFTA agreement. In addition, the outward-looking policies pursued by the ASEAN
countries were also not much affected but rather encouraged by the AFTA process.
In the Agreement on the CEPT for AFTA Article 2 point 4, it is clearly stated that a product shall be
deemed to be originating from ASEAN member states, if at least 40 percent of its content originates from
any member states.
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Hence, examining major trade trends in the ASEAN region becomes an interesting
research topic.
This chapter, therefore, is addressed to answer the following critical questions: (1)
What are the geographic destinations of the ASEAN exports? (2) Does the country size
matter in the intra-ASEAN trade? (3) Which countries are more dependent upon the
intra-ASEAN trade? (4) How far have the geographic patterns of regional trade
dependence changed? (5) How intense is the intra-ASEAN trade? The rest of this chapter
is organized as follows. Section 3.2 describes intra regional trade in the ASEAN region.
Section 3.3 shows the changes in geographic destinations of exports. Section 3.4
examines the relationship between the country size and intra-regional trade. Section 3.5
describes the dependence of the ASEAN countries upon intra-regional trade. Section 3.6
examines the intensity of intra-regional trade and section 3.7 examines the intensity of
bilateral trade. Finally, conclusions are presented in section 3.8.
3.2. Intra-regional Trade in the ASEAN Region
Table 3.1 shows the values and growth rates of the intra-regional trade in the East
Asia (including the ASEAN2), the European Union (EU) and the North American Free
Trade Area (NAFTA) in 1995, 2000 and 2005. The values of intra-regional trade in those
regions increased and that in the ASEAN region increased from US $ 81,71 1 million in
1995 to US $ 152,167 million in 2005. Meanwhile, the intra-regional trade in the
2 In this chapter, the ASEAN consists of the all-10 members: Singapore, Malaysia, the Philippines,
Thailand, Indonesia, Brunei Darussalam, Viet Nam, Lao PDR, Cambodia and Myanmar. Ng and Yeats
(2003: 81) find that Singapore failed to report any trade with Indonesia after 1964, mainly due to a high
volume of illicit trade (smuggling) between the countries. We also find that there is very big discrepancy
between the export value of Singapore to Indonesia (US $ 22,109 million) and the import value of
Indonesia from Singapore (US $ 9,471 million) in 2005. Therefore, we use the import value of Indonesia
from Singapore to replace the export value of Singapore to Indonesia since the former is much more
consistent with the total export value of Singapore in 2005. This also applies for years 1995 and 2000.
35
ASEAN+3 region increased from US $ 367,872 million in 1995 to US $ 792,955 million
in 2005. During 1995-2000, the NAFTA had a relatively higher growth rate in the intra-
regional trade since the NAFTA came into effect on 1 January 1994 compared with that
of the East Asia and the EU. However, the growth rate of intra regional trade in the
NAFTA became lower for 2000-2005. Similarly, the establishment of the AFTA among
the six original ASEAN members in 2002 also increased the intra regional trade, The
growth rate of intra regional trade increased almost double from 24.6 percent for 1995-
2000 to 49.4 percent for 2000-2005. It strongly supports the argument of trade creation
and trade diversion in the early stage of economic integration. However, in the case of the
ASEAN region, Trung and Hashimoto (2005) find that the AFTA has only produced the
trade creation among its members.
Table 3.1 Intra-regional Trade: Values and Growth
V蝣alue (M illions US $>)       Grow th (% )
Regi ons I 2000 2005    1 995-2000  2000-20051995
1. East Asia        592,763.0  729,504.5  1,282,905.4   23.1     75.9
ASEAN         81,71 1   101,848    152,167   24.6     49.4
Japan, China, Korea   1 14,660  152,927   33 1,839   33.4    1 17.0
ASEAN+3       367,872   449,779    792,955   22.3     76.3
2. EU           1,259,700  1,618,920   2,653,180   28.5     63.9
3. N AFTA         394,472   676,142    824,550   71.4     21.9
W orld          5,068,200 6,3 86,400 10,334,700   26.0     61.8
Source: DOTS-IMF (1998, 2006), author 's calculation.
Japan, Korea and China have been the dominant trade partners of the ASEAN
countries. It is shown by the high values of intra-regional trade among them. In 2005, the
intra-regional trade in the ASEAN region was US $ 152,167 million, meanwhile intra-
regional among Japan, China and Korea was US $ 331,839 million. The intra-regional
trade in the ASEAN+3 region was US $ 792,955 million. It means there was US
$ 309,949 million additional intra-regional trade between the ASEAN and the three
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(Japan, China and Korea). The three and other economies in the East Asia, especially
Hong Kong and Taiwan, are very important trade partners for the ASEAN countries.
Isogai et al. (2002) note three main features of trade in the East Asia. First, the East
Asian economies are highly dependent on exports. Excepting Japan, the overall share of
exports to Gross Domestic Product (GDP) was 41. 1 percent over the period 1995-2000.
Second, the high export dependence of the East Asian economies is closely
related to the increase of foreign direct investment flows into the region originating from
Japan, the US and the other countries outside the region. While some investment may
have been undertaken to serve domestic market in the region, the majority of investment
appears to be export-oriented. Kojima (1995) finds that Japan's investment in the East
Asian economies expanded and was generally of the pro-trade-oriented type. The East
Asian countries have naturally become processing and production base for Japanese
multinational corporations, for example, in the Information Technology (IT) sector
through production sharing or production fragmentation (Athukorala, 2003 ; Athukorala
and Yamashita, 2006; Ng and Yeats, 2003). Third, the increasing role of East Asia as
production base requires imports of intermediate and capital goods largely supplied by
Japan.
3.3. Geographic Destinations of Exports
An important question regarding the ASEAN's exports is whether the significant
changes in the geographic destinations of exports have occurred. Hufbauer and O'Neill
(1988) and Yeats (1990), among others, state that the need not only for ASEAN countries
but also for other non-member countries to diversify the origins and destinations of their
trade to avoid unfavorable monopoly effects associated with excessive concentration of
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their exports. Table 3.2 shows changes in the geographic destinations of the ASEAN's
exports for 1995, 2000 and 2005. The ASEAN's intra-regional trade is compared with
four major geographic exports destinations i.e. the three (Japan, Korea and China), the
EU, the United States (US) and the rest of the world. The figures indicate that the
significant changes occurred in the general geographic direction of the ASEAN's exports
for 1995-2000. Intra-regional trade within the ASEAN countries still covered a big
portion on average about 24.5 percent of the ASEAN's total exports for 1995-2005. For
years 1995 and 2000, the share of total exports destined for Japan, the EU and the US
decreased from 12.4 percent to 1 1.6 percent, from 14.1 percent to 13.1 percent and from
1 8.5 percent to 14.8 percent, respectively. Meanwhile, the shares of total exports destined
for China, Korea and the rest increased for the same years.
Table 3.2 Geographic Destinations of the ASEAN's Exports:
1995, 2000 and 2005
Expo
M illi
rts
Share ofT tal Exports Detitled for (% ) :
Total  10
Year: (us$; on) Intra-
SEAN J
Trade
China
- Korea  EU  USA : ReJiMJI I M ;ainland1 Hong Kong 1.../Tat an :
1995      322,602  25.3  14.4   2.7     6. 1    2.7  3.2  14. 1  1 8.5  13.0
2000      426,633  23.9  13.4   3.8     5.3    4.8  3.6  14.7  19.0  1 1.5
2005      629,091  24.2  1 1.6   8.3     6.6    3.3  4.0  13. 1  14.8  14.1
(1^ 95-2005)     24'5 13 1 50  60  3-6 3'6 14- 17'4 12'9
Source: DOTS-IMF (1998, 2006), author 's calculation.
3.4. Intra-ASEAN Trade: Does the country size matter?
The ASEAN has big economic disparities among the members as depicted by the
discrepancies in the GDP per capita. Theoretically, it might be argued that if countries
engaged in regional trade vary significantly in their economic size, negative implications
concerning the benefits of this exchange might rise. In such case, changes in international
or macroeconomic (fiscal or monetary) policies of a dominant member will have major
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adverse effects on-the smaller members. Ng and Yeats (2003) give a very good example
on the Mercado Comun del Sur (MERCOSUR). Brazil is the dominant member of the
original Latin American MERCOSUR agreement (other original members are Argentina,
Paraguay and Uruguay) with GDP two and one-half times larger than that of the three
smaller members combined, and population almost four time greater. Brazil's major
devaluation of the Real in the late 1990s resulted in significant exports losses for
Argentina. Another example, China's major devaluation of RMB in 1994 had influenced
the economic stability in the East Asia, which to some extent also contributed to the
Asian crisis. Some researchers might argue that significant differences in the size of intra-
regional trade flows can potentially have negative effects for some partners if resources
are drawn disproportionately to areas where production for exports is relatively high
(Jabar, 1971). More recently, Michaely (1994) demonstrates the lack of similarities
between member countries' major imports and exports played an important role in the
failure of regional trade agreement.
Figure 3.1 describes the shares of intra-regional trade (IRT as shown by the bar
chart) and Gross Domestic Product (GDP as shown by the line graph) of the ASEAN
countries in 1995, 2000 and 2005. The intra-regional trade in the ASEAN region was
dominated by Singapore, followed by Malaysia, Thailand, Indonesia and the Philippines.
Around 40 percent of the intra-regional trade in the region was covered by Singapore.
Meanwhile, the combined GDP was dominated by Indonesia. However, Indonesia's GDP
per capita was relatively low if compared with Singapore, Malaysia and Thailand, due to
large number of population. It is clearly shown that there is positive relationship between
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the intra-regional trade and size of country (represented by the share of GDP). The bigger
the country size becomes, the bigger shares of intra-regional trade the country obtains3.
Singapore Indonesia Malaysia Thailand Philippi Cambodia Myanmar Vietnam LaoPDR
å IRT 1995 E£^1IRT2OOO 1^21IRT2005 -
Source: DOTS-IMF (1998, 2006) and ASEAN-Japan centre (2006), author 's calculation.
Figure 3.1 The ASEAN Countries' Shares of Intra-regional Trade and GDP:
1995, 2000 and 2005
Table 3.3 shows the shares of intra-regional trade for the individual ASEAN
member countries. It is clear that the ASEAN original members (Singapore, Malaysia,
Thailand, Indonesia and the Philippines are commonly abbreviated as the ASEAN5)
dominated the intra-regional trade in the ASEAN region. The original members all
together covered more than 95 percent of the intra-regional trade.
3 The analysis of Pearson correlation using panel data (cross section: Singapore, Indonesia, Malaysia,
Thailand, the Philippines, Brunei, Cambodia, Myanmar, Vietnam and Lao PDR; and time series: 1995,
2000, 2005) shows that the correlation coefficient between the share of intra regional trade (SHAREIRT)
and the share of Gross Domestic Product (SHAREGDP) is 0.47. It is statistically significant at 1 percent
level of significance. Here is the result of calculation:
Ij^ ^ ^ ^ M I SH AREI RT SHA REGD P
S H A RE IRT Pearson Correlation 1 470(* *)
I^ ^ ^ S i Sig. (2-tailed) .009
I^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S j N 30 30
SH A REGD P Pearson Correlation .470(**) 1
Sig. (2-tailed) .009
N 30 30
' Correlation is significant at the 0.01 level (2-tailed
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Table 3.3 Shares ofIntra-ASEAN Trade: 1995, 2000 and 2005 (in %)
(a) 1995
T ra p oT te r sE x p o rte rs - -
S in g a p o re In d o n e s ia M a la y s ia T h a ila n d P h ilip p in e s B r u n e i C a m b o d ia M y a n m a r V ie tn a m
L a o
P D R
T o ta l
S in g a p o r e 2 .9 0 2 7 .7 4 8 .3 5 2 .3 6 1 .7 9 0 .6 1 0 .7 8 2 .1 9 0 .0 5 4 6 .7 7
In d o n e s ia 4 .6 1 1 .2 1 0 .8 6 0 .7 2 0 .0 0 0 .1 0 0 .0 7 0 .3 5 0 .0 0 7 .9 2
M a lay s ia 1 8 .3 1 1 . 1 9 3 .5 1 0 .8 0 0 .3 5 0 .1 0 0 .2 8 0 .3 3 0 .0 0 2 4 .8 6
T h a i la n d 9 .6 9 0 .9 9 1 .9 0 0 .5 1 0 .0 8 0 .4 1 0 .0 0 0 .5 7 0 .4 3 14 .5 8
P h ilip p in e s 1 .2 2 0 . 1 5 0 .3 8 0 .9 8 0 .0 0 0 .0 0 0 .0 0 0 . 1 5 0 .0 0 2 .8 9
B ru n e i 0 .3 8 0 .0 2 0 .0 4 0 .4 6 0 .0 3 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .9 2
C a m b o d ia 0 .0 5 0 .0 0 0 .0 2 0 .1 8 0 .0 0 0 .0 0 0 .0 0 0 .0 3 0 .0 0 0 .2 8
M y a n m a r 0 .2 3 0 . 1 2 0 .0 5 0 .0 5 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .4 5
V ie tn a m 0 .8 4 0 .0 7 0 .0 1 0 .0 0 0 .0 5 0 .0 0 0 .1 2 0 .0 0 0 .0 3 1 .1 2
L a o P D R 0 .0 0 0 .0 0 0 .0 0 0 .1 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 . l l 0 .2 1
T o ta l 3 5 .3 3 5 .4 3 3 1 .3 5 14 .4 8 4 .4 6 2 .2 3 1 .3 3 1 .1 4 3 .7 3 0 .5 1 1 0 0 .0 0
(b) 2000_
 o rt e r s
E x p o r ts
S in g a p o r e In d o n e s ia M a la y s ia T h a ila n d P h i lip p in e s B r u n e i C a m b o d ia M y a n m a r V ie tn a m
L a o
P D R
T o ta l
S in g a p o r e 3 .7 2 2 4 .5 9 5 .7 7 3 .3 3 0 .4 8 0 .4 2 0 .4 3 2 .0 5 0 .0 3 4 0 .8 0
In d o n e s ia 6 .4 4 1 .9 4 1 .0 1 0 .8 1 0 .0 3 0 .0 5 0 .0 6 0 .3 5 0 .0 0 1 0 .6 9
M a la y s ia 1 7 .7 2 1 .6 8 3 .4 9 1 .7 0 0 .2 5 0 .0 7 0 .2 3 0 .4 7 0 .0 0 2 5 .5 9
T h a ila n d 5 .8 9 1 .3 1 2 .7 6 1 .0 6 0 .0 4 0 .3 4 0 .4 9 0 .8 2 0 .3 7 1 3 . 1 0
P h ilip p in e s 3 .0 7 0 . 1 8 1 .3 5 1 .1 8 0 .0 0 0 .0 0 0 .0 1 0 .0 7 0 .0 0 5 .8 7
B ru n e i 0 .2 3 0 .0 3 0 .0 1 0 .4 5 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .7 2
C a m b o d ia 0 .0 2 0 .0 0 0 .0 1 0 .0 2 0 .0 0 0 .0 0 0 .0 0 0 .0 2 0 .0 0 0 .0 7
M y a n m a r 0 . 1 0 0 .0 2 0 .0 6 0 .2 3 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .4 1
V ie tn a m 0 .8 7 0 .2 4 0 .4 1 0 .3 7 0 .4 7 0 .0 0 0 . 1 4 0 .0 1 0 .0 7 2 .5 7
L a o P D R 0 .0 0 0 .0 0 0 .0 0 0 .0 7 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 9 0 . 1 6
T o ta l 3 4 .3 4 7 .1 8 3 1 . 1 2 1 2 .5 8 7 .3 6 0 .8 0 1 .0 2 1 .2 3 3 .8 9 0 .4 8 1 0 0 .0 0
(c) 2005
 o rte r s
E x p o rt e r s
S in g a p o r e In d o n e s ia M a l a y s ia T h a ila n d P h ilip p in e s B ru n e i C a m b o d ia M y a n m a r V ie tn a m
L a o
P D R
T o ta l
S in g a p o re 6 .2 2 1 9 .9 8 6 .2 0 2 .7 5 0 .3 3 0 .2 0 0 .3 9 2 .9 1 0 .0 3 3 9 .0 0
In d o n e s ia 5 .1 5 2 .2 5 1 .4 8 0 .9 3 0 .0 3 0 .0 6 0 .0 5 0 .4 5 0 .0 0 1 0 .4 0
M a la y s ia 1 4 .4 6 2 .1 8 4 .9 8 1 .3 0 0 .2 3 0 .0 7 0 .1 6 0 .7 6 0 .0 0 2 4 . 1 6
T h a i la n d 4 .9 0 2 .6 1 3 .7 4 1 .3 5 0 .0 4 0 .6 0 0 .4 6 1 .5 5 0 .5 1 1 5 .7 5
P h ilip p in e s 1 .7 8 0 .3 1 1 .6 1 0 .7 7 0 .0 1 0 .0 1 0 .0 1 0 .2 1 0 .0 0 4 .7 0
B r u n e i 0 .0 9 0 .7 2 0 .0 1 0 . 1 2 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .9 3
C a m b o d ia 0 .0 0 0 .0 0 0 .0 0 0 .0 1 0 .0 0 0 .0 0 0 .0 0 0 .0 1 0 .0 0 0 .0 2
M y a n m a r 0 .0 6 0 .0 1 0 .0 8 1 .0 7 0 .0 0 0 .0 0 0 .0 0 0 .0 3 0 .0 0 1 .2 5
V ie tn a m 1 .1 9 0 .3 1 0 .6 2 0 .5 1 0 .5 4 0 .0 0 0 .3 5 0 .0 1 0 .0 4 3 .5 8
L a o P D R 0 .0 0 0 .0 0 0 .0 1 0 .1 3 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 6 0 .2 0
T o ta l 2 7 .6 4 1 2 .3 6 2 8 .3 1 1 5 .2 7 6 .8 7 0 .6 3 1 .2 9 1 .0 8 5 .9 6 0 .5 8 1 0 0 .0 0
Source: DOTS-IMF (1998, 2006), author 's calculation.
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3.5. Dependence upon Intra-regional Trade
The previous section shows that the size of country has a positive relationship
with the intra-regional trade in the ASEAN region. It might be commonly believed that
larger countries are often able to export broader range of products that, in turn, help them
enlarge the geographic direction of their trade. Khalaf (1974), Stanley and Bunnag (2001)
and Ng and Yeats (2003), among others, find that smaller countries' exports are generally
less diversified and often able to maintain relatively fewer trade contacts. In contrast,
bigger countries have a larger trade base; therefore, they might have more capacity to
develop required logistic infrastructure to maintain commercial relationship with a
greater number of trading partners. If it is the case, it might be presumed that the smaller
ASEAN countries might be more dependent on geographically nearer regional markets
(intra-regional trade).
Table 3.4 shows the individual ASEAN country' exports destined for the other
ASEAN countries, Japan, China (Mainland, Hong Kong and Taiwan), Korea, the EU, the
US and the rest of the world. All countries had relatively high proportion of exports
destined for the other ASEAN countries as intra-regional trade, excepting Cambodia.
However, it decreased for some countries such as Singapore and Malaysia, which had
relatively high dependence on intra-regional trade. In 2005, Myanmar and Lao PDR had
relatively high proportion exports destined for the other ASEAN countries i.e. 51.4
percent and 43.8 percent, respectively.
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Table 3.4 The ASEAN Countries' Shares of Exports by Geographic Destinations
(a) 1995
C o u n tr y *
T o ta l
E x p o rts
( U S
$ M illio n )
¥ w m m S h a r e o f T o t a l E x p o rts D e st in e d f o r ( % )
In tr a -
i.S E A N
T r a d e
J a p a n
C h i n a
K o r e a E U U S A R e st
M a in la n d
H o n g
K o n g
T a iw a n
S in g a p o re ( 12 .5 ) 4 5 ,4 2 8 3 2 .3 7 .8 2 .3 8 .6 3 .3 2 .7 1 3 .4 1 8 .3 l l .3
In d o n e s ia  ( 3 3 .0 ) 7 3 ,7 2 4 1 4 .3 2 7 .0 3 .8 3 .6 0 .0 6 .4 1 4 .9 1 3 .9 1 6 .0
M a la y s ia  ( B .I ) 5 7 ,2 0 1 2 7 .6 1 2 .5 2 .6 5 .3 3 .1 2 .7 1 4 .2 2 0 .8 l l .3
T h a ila n d  ( 2 4 .8 ) 1 7 ,3 7 0 2 0 .8 1 6 .6 2 .9 5 . 1 2 .4 1 .4 1 4 .9 1 7 .6 1 8 .4
P h ilip p in e s ( l l .2 ) 3 ,3 8 8 1 3 .6 1 5 .8 1 .2 4 .7 3 .3 2 .5 1 7 .6 3 5 .8 5 .5
B ru n e i   (0 .8 ) 3 5 7 2 2 .2 5 5 .6 0 .0 0 . 1 2 .5 1 5 .7 0 .8 2 .0 1 .2
C a m b o d ia  (0 .5 ) 1 , 1 8 6 6 3 .0 2 .0 1 .4 3 . 1 2 .5 0 .0 1 4 .6 1 .4 1 2 .0
M y a n m a r  (0 . 8 ) 5 ,4 5 0 3 0 .7 7 .3 l l .5 4 .9 3 .2 0 .0 6 .1 6 .7 2 9 .8
V ie tn a m   ( 3 . 1 ) 3 1 1 1 6 .8 2 6 .8 6 .6 4 .7 8 . 1 4 .3 l l .9 3 . 1 1 7 .7
L a o P D R  ( 0 .3 ) 3 1 1 5 5 .0 1 .6 2 .9 0 .0 1 .6 0 .0 1 0 .9 1 .6 2 6 .4
(b) 2000
T o t a l I S h a r e o f T o ta l E x p (o r ts D e s t in e d f ib n (% ) ::;.
C o u n t ry
E x p o r ts
( U S
$ M ill io n ) .
In tr a -
A S E A N :
T r a d e
1 p n '.
C h in a
K j E U : U S A R e s t
M a in la n d
H o n g ;
K o n g
T a iw a n
re a
IB
S in g a p o r e ( 1 5 .5 ) 1 3 8 ,0 4 6 3 0 . 1 7 .5 3 .9 7 .9 6 .0 3 .6 1 4 .0 1 7 .3 9 .8
In d o n e s ia  (2 7 .7 ) 6 2 ,1 1 8 1 7 .5 2 3 .2 4 .5 2 .5 3 .8 7 .0 1 2 .8 1 3 .7 1 5 .0
M a la y s ia  ( 1 5 . 1 ) 8 ,1 5 4 2 6 .6 1 3 .0 3 .1 4 .5 3 .8 3 .3 1 4 .0 2 0 .5 l l .2
T h a ila n d  (2 0 .5 ) 6 8 ,9 6 3 1 9 .3 1 4 .7 4 .1 5 .0 3 .5 1 .8 1 6 .3 2 1 .3 1 3 .9
P h il ip p in e s ( 1 2 .7 ) 3 8 ,2 1 6 1 5 .7 1 4 .7 1 .7 5 .0 7 .5 3 .1 1 8 . 1 2 9 .8 4 .4
B r u n e i   (0 .7 ) 3 , 1 6 1 2 3 .2 4 0 .7 1 .8 0 .0 0 .0 0 .0 3 .6 1 2 .0 1 8 .8
C a m b o d ia  (0 .6 ) 1 , 1 2 3 6 .8 1 .0 2 . 1 0 .7 0 .9 0 .0 2 0 .6 6 5 .9 2 . 1
M y a n m a r  ( 1 -6 ) 1 ,9 7 9 2 1 .3 5 .5 5 .7 1 .5 1 .6 1 .0 1 6 .7 2 2 .4 2 4 .3
V ie t n a m   (5 .2 ) 1 4 ,4 8 2 1 8 . 1 1 7 .8 1 0 .6 2 .2 5 .2 2 .4 2 0 .5 5 .1 1 8 .1
L a o P D R  (0 .3 ) 3 9 1 4 2 .7 2 .8 1 .5 0 .1 0 .7 0 .1 2 6 .2 2 .3 2 3 .6
(c) 20051 H T o ta l
E x p o rt s
( U S
$ M illio n )
S h a r e o f T o t a l E x p o rts D e s t in e d f o r .( % ) . 蝣
C o u n tr y * In tr a -
A S E A N
T r a d e
J a p a n
C h i n a
K o r e a E U U S A R e st
M a in la n d :
H o n g
K o n g
T a iw a na n o n
S in g a p o re ( 1 3 .7 ) 2 0 7 ,3 3 8 2 8 .6 6 .0 9 .5 1 0 .4 4 .3 3 .9 1 3 .3 l l .5 1 2 .3
In d o n e s ia  ( 3 2 .0 ) 8 5 ,6 2 3 1 8 .5 2 1 .1 7 .8 1 .7 2 .9 8 .3 1 2 .0 l l .5 1 6 .2
M a la y s ia  ( 1 5 .2 ) 1 4 0 ,9 7 7 2 6 .1 9 .3 6 .6 5 .8 2 .8 3 .4 l l .7 1 9 .7 1 4 .5
T h a ila n d  ( 1 9 .6 ) 1 1 0 , 1 0 4 2 1 .8 1 3 .7 8 .3 5 .6 2 .4 2 .0 1 3 .5 1 5 .5 1 7 .3
P h ilip p in e s ( l l .3 ) 4 1 ,2 1 5 1 7 .3 1 7 .5 9 .9 8 .1 4 .6 3 .4 1 7 .0 1 8 .0 4 .2
B ru n e i   (0 .7 ) 5 ,6 3 3 2 5 .2 3 6 .8 3 .4 0 .0 0 .0 1 2 .7 1 .1 9 .5 l l .3
C a m b o d ia  (0 .6 ) 1 ,3 6 9 2 .8 3 .5 0 .6 2 4 .4 0 .1 0 .1 1 4 .3 4 8 .6 5 .7
M y a n m a r  (0 . 6 ) 3 ,6 9 6 5 1 .4 5 .0 6 .8 1 .2 1 .3 1 .4 8 .5 0 .0 2 4 .6
V ie tn a m   ( 5 .9 ) 3 2 ,4 4 2 1 6 .8 1 3 .6 9 .0 1 .1 2 .9 1 .9 1 6 .9 1 8 .3 1 9 .5
L a o P D R  ( 0 .3 ) 6 9 5 4 3 .8 1 . 1 3 .3 0 .0 1 .2 0 .3 1 9 .8 0 .6 3 0 .0
Note: *Statistics in parentheses represents 2005 share of each economy in the regional Gross Domestic Product (GDP).
Source: DOTS-IMF (1998, 2006), author 's calculation.
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3.6. The Intensity ofIntra-regional Trade
How 'intense' is the intra-regional trade in the ASEAN region is the crucial
question since the dominance of the three (Japan, China, and Korea), the EU and the US
as major trading partners of the ASEAN countries exists. This research applies a measure
called trade intensity (TI) index to examine whether the value of trade between two
countries is greater or smaller, than it might be expected, based on their relative
importance in world trade. For example, IMF-DOTS (2006) data shows that
approximately 28.6 percent of Singapore's exports went to the other ASEAN countries in
2005. The question is whether this figure is above or below than what should be expected
based on the partner's relative size in the global trade. Trade intensity (TI) index is
formulated as follows (Drysdale and Garnout, 1982):
TIJk =
Xjk
X;
å > -i n n
y^j.ij
where TIjk is trade intensity index of country j for exports destination k, Xjk and xWk
country j's and world's exports to k, respectively. X is total exports. Therefore, the index
reflects the ratio of the share ofcountryj 's exports going to country j, relative to the share
of world trade destined for county j (Drysdale and Garnout, 1982; Frankel, 1997). An
index of more (less) than unity is interpreted as indicating a bilateral trade flow is larger
(smaller) than expected, given the partner country' s importance in the world trade.
Many researches have combined both imports and exports statistics to calculate
the index. These data could produce somewhat different results if a country's trade (that
is, exports versus imports) was seriously out of balance. In addition, some modified
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versions of equation TIjk have subtracted country j's imports from the world trade total
(XWk) to account for the fact that a country cannot trade with itself (Ng and Yeats, 2003).
However, given relatively small size of the ASEAN countries, this adjustment would
have produced somewhat similar result.
n
H1995
å 2000
å¡ 2005
Singapore Indonesia Malaysia Thailand Philippines Brunei Cambodia Myanmar Vietnam LaoPDR
Source: DOTS-IMF (1998, 2006), author 's calculation.
Figure 3.2 Trade Intensity Indices of the ASEAN Countries:
1995, 2000 and 2005
Figure 3.2 shows the trade intensity index for each ASEAN countries in 1995,
2000 and 2005. In this figure, the index shows how 'intense' a specific ASEAN country's
exports destined for the other ASEAN countries. In equation (1), k is the other ASEAN
countries. It is clearly shown that the index is more than unity indicating that trade flow is
larger than expected, given the ASEAN's importance in world trade, excepting Cambodia
in 2005. In other words, all countries have relatively 'intense' exports destined to the
ASEAN market for 1995, 2000 and 2005, excepting Cambodia in 2005. Comparing the
index in 1995 and 2005, all the ASEAN members had positive trend in the index, except
Cambodia. The original members and Viet Nam had a steady increase in the index.
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Meanwhile, Myanmar and Lao PDR had similar pattern. Since two countries very much
depend on the intra-regional trade, the Asian economic crisis had impacts on their exports
destined to the ASEAN countries especially Indonesia, Thailand and Malaysia. As a
result, the intensity index slightly decreased in 2000. However, it increased in 2005.
Cambodia is the only member of the ASEAN with decrease in the intensity index.
In 1995, the index was still high; however, it decreased drastically in 2000 and 2005. The
reason for it is the higher engagement in international relation between Cambodia and the
US. In Table 2.6, it clearly shown that the share of Cambodian's exports destined for the
US increased drastically from 1.4 percent in 1995 to 65.9 percent in 2000 and to 48.6
percent in 2005. The US is the largest overseas market for Cambodian products, mostly
textiles and apparel. Cambodia's garment industry contributes one-third of the country's
gross national product and 80 percent of its exports earnings. In 1996, the Clinton
Administration signed a trade agreement with Cambodia, and the 104th Congress
extended normal trade relations (NTR) status (Lum, 2005). In addition, in 1997 President
Clinton designated Cambodia a Least Developed Country under the US Generalized
System of Preferences (GSP). As a result, Cambodian exports to the US, mostly textiles
and apparel, increased drastically from US $ 3.7 million in 1996 US $ 1.4 billion in 2004.
With the end of quotas on textiles for WTO member states in 2005, the market for textile
and apparel exports has become more competitive. India and China, has several
comparative and competitive advantages compared with Cambodia and many other small
textile-producing countries.
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3.7. The Intensity of Bilateral Trade
There is one important shortcoming of the standard trade intensity index
described in equation (3.1). It is that the index does not consider distances between
individual countries. With all other things being equal, countries close to each other
might be expected to have more 'intense' trade relations than those geographically far
away. This consideration has been supported by the gravity model of international trade
(Tinbergen, 1962). For example, IMF-DOTS (2006) reported that approximately 15.6
percent of Malaysia's exports went to Singapore and 5.4 percent of her exports went to
Thailand in 2005. The question is whether these figures are above or below than what
should be expected based on the partner's relative size in global trade and on the distance
between Malaysia and Singapore, as well as Malaysia and Thailand.
In recognition of the geographic distances among countries in the ASEAN region,
a modified application of the standard TI index is employed to analyze the intensity of
bilateral trade. This research uses the research finding ofNg and Yeats (2003). Applying
a simple regression model and bilateral statistics from randomly drawn sample of both
East Asian countries and non-East Asian countries, they find significant negative
relationship between trade intensity and geographic distance (Ng and Yeats, 2003: 1 9):
Log(TIjk) = 0.6245 - 0.00015 (Dist) (3.2)
(6.72) (9.97)
R2=0.672
where Log(TIjk) is logarithm form of trade index of country j for exports
destination k, Dist is distance between the capitals of exporting and importing countries
(in miles). Figures in parentheses are critical t values (which are all statistically
significant at 1 percent level of significance). Ng and Yeats (2003) then uses the
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estimated equation to project the "expected" trade intensity ( TI*k ) given the geographic
distance between two countries. The ratio of the actual to expected trade intensity is
expressed as:
TT
R
^^ (3-3)J ti;
If the ratio is greater than unity, the bilateral trade intensity between the two
countries is higher than expected given the distance that separates them. In contrast, if the
ratio is less than unity, trade intensity is lower than expected. Finally, the actual value of
the expected adjusted trade intensity index can be derived from:
Rjk
If the value of the traditional trade intensity (equation 3.1) index fails to exceed
(Til ) (equation 3.4), the intensity of bilateral trade must be considered as lower than
expected even if the former exceeds unity.
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T able 3.5 E xpected T rade Intensity Indices of B ilateral T rades in the A SE A N region: 1995-2005
Importers
Expo rters
S i ngap ore Indonesia M alaysia Thai l and Philippines Brunei Cambodia M yanm ar V i etnam
Lao
PDR
Singapore 3.5 3.9 3.1 2.5 3.2 3.3 2.8 2.6 2.8
Indonesia 3.5 3.3 2.6 2.3 3.0 2.8 2.3 2.2 2.3
M alaysia 3.9 3.3 3.3 2.5 3.1 3.4 3.0 2.7 3.0
Thailand 3.1 2.6 3.3 2.6 2.8 3.8 3.7 3.4 3.8
Philippines 2.5 2.3 2.5 2.6 3.2 2.9 2.4 2.9 2.7
Brunei 3.2 3.0 3.1 2.8 3.2 3.2 2.5 2.7 2.8
Cambodia 3.3 2.8 3.4 3.8 2.9 3.2 3.3 3.4 3.6
M y anmar 2.8 2.3 3.0 3.7 2.4 2.5 3.3 3.3 3.6
Vietnam 2.6 2.2 2.7 3.4 2.9 2.7 3.4 3.6 3.8
Lao PDR 2.8 2.3 3.0 3.8 2.7 2.8 3.6 3.6 3.8jt -K t, **1¥
Source: estimated equation is from Ng and Yeats (2003), data on distance between countries is taken from CEPII (2005)
T a b le 3 .6 S ta n d a rd T ra d e In te n sity In d ice s o f B a tera l T rad es in th e A S E A N reg io n : 19 9 5 -2 00 5
I m port ers
E xporte
S ingapore Indonesi a M alaysia T hailand Philippines B runei C am bodia M yanm ar V i etnam Lao PD R
1995 2005 1995 2005 1995 2005 1995 2005 1995 2005 1995 2005 1995 2005 1995 2005 1995 2005 1995 2005
S i ngapore 2.8* 8.2 12.8 13.9 4.5 4.5 2.8 4.0 20.5 16.4 15.0 3.9 13.4 9.2 7.7 6.4 3.0 1.8*
Indones i a 3.7 5.4 1.4* 3.8 1.2* 2.6 2.3 3.3 0.0 3.1 6.2 2.9 3.3 2.9 3.2 2.4 0.0 0.2
M alays ia 9.0 9.3 1.8* 4.2 ;m i 3.0* 5.4 1.5* 2.8 6.5 17.1 3.7 2.1* 7.7 5.6 1.9* 2.5* 0.1 0.4
Thail and 6.1 4.0 2.0* 6.5 1.8* 4.9 | [Z I JZ Z J I 1.3* 3.7 1.8* 4.2 20.7 22.1 0.0 20.5 4.2 6.4 52.9 64.0
Phi l ippines 2.5 3.9 1.0* 2.1* 1.2* 5.6 3.5 2.8 a 0.3 1.5* 0.0 0.5 0.3 0.7 3.6 2.3* 0.0 0.2
B runei 4.1 1.4* 0.5 34.7 0.6 0.2 8.5 3.3 1.1* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C am bodia 4.7 0.3 1.6* 0.1 2.4* 0.3 3 1.6 0.6 0.0 0.1 0.0 0.1 0.0 0.1 30.0 1.0 71.8 0.3
M yanm ar 7.2 1.6* ll.3 0.6 2.1* 3.1 2.4* 43.7 0.1 0.1 1.4* 0.3 0.0 0.0 L l ^ J 0.0 3.4 0.0 0.0
V ietnam 5.6 3.3 1.4* 2.6 0.1 2.8 0.0 2.4* 1.3* 5.0 0.0 0.0 61.8 44.0 0.0 1.2* 32.9 18.9
L ao PD R 0.0 0.1 0.0 0.0 0.0 1.6* 20.6 29.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 144.4 37.6 13?
Note: *Although the standard trade intensity index exceeds unity, it is less then the expected distance adjusted index for the two trading partners. As such, the intensity to
trade is lower than expected given the geographic distance between the two trading partners (Ng and Yeats 2003).
Source: IMF-DOTS (1999, 2006), author 's calculation.
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By using data on distance taken from CEPII (2005)4 and applying equation (3.2),
we calculate the expected trade intensity for all the ASEAN members. Table 3.5 reports
values for the expected distance adjusted trade intensity indices between the ASEAN
countries in 2005. Since the distance remains constant, the expected trade intensity is also
fixed. The value of indices can be considered as the criteria of trade intensity with
geographic distance consideration. Therefore, the standard trade intensity index
exceeding unity is only necessary condition for being said 'intense' in bilateral trade. The
standard trade intensity index exceeding the expected trade intensity index is sufficient
condition for being said 'intense' in bilateral trade with geographic distance consideration.
Table 3.6 shows the standard intensity index. In the case of the value of standard
intensity index exceeding unity, but still falling below the critical value of the distance
adjusted (expected index in Table 3.5), the value is marked with an asterisk. The purpose
here is to quickly identify situations where the standard index might be improperly lead
the conclusion that trade between two the ASEAN members was more intense than
expected. For example, there were 1 1 bilateral trade flows where the standard trade
intensity index exceeded unity, but which fell short of the expected distance adjusted
index in 2005. In general, it can be stated that intra-trade in the ASEAN region might be
classified as highly intense in 2005. It follows the fact that trade intensity indices for 48
(60 percent) out of 90 possible bilateral trade flows among the ASEAN countries exceed
their critical expected value which is distance adjusted.
4 CEPII stands for the Centre d'Etudes Prospectives et d'Informations Internationales. The CEPII has
calculated and made available different measures of bilateral distances (in km) for most countries across
the world (225 countries in 2006). Data is available onl ine:
http://www.cepii. fr/angalisgraph/bdd/distances.htm
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The intra-regional trade within the five original members of the ASEAN
(Singapore, Indonesia, Malaysia, Thailand and Philippines, commonly abbreviated as
ASEAN5) can be categorized as highly intense since there were 19 (95 percent) out of20
possible bilateral trades exceed their critical expected value which is distance adjusted.
Furthermore, the evidence strongly suggests that the intensity of trade between the
ASEAN5 countries has been increased significantly for 1995-2005. In contrast, the intra-
regional trade within the new members of the ASEAN was low in intensity. In addition,
the intra-regional trade between the original and new members was also low in intensity.
It seems that only Thailand and Viet Nam can raise their intensity of trade between
original and new members of the ASEAN, because both countries have comparative
advantage in agriculture products as will be elaborated in the next chapter.
3.8. Conclusions
The geographic destinations of the ASEAN's exports have slightly changed.
Although Japan, the EU and the NAFTA are still dominant trade partners, the share of the
ASEAN's exports to those trade partners decreased for 1995-2005. China (Mainland,
Hong Kong and Taiwan) significantly has become important geographic destinations of
ASEAN' s exports.
The ASEAN5 countries have dominated the intra-regional trade in the ASEAN
region. They covered more than 95 percent of the intra-regional trade. There is a positive
relationship between the size of country and the share of intra-regional trade in the region.
The intra-regional trade in the region has been larger (intense) than expected given the
ASEAN's importance in world trade, except Cambodia, which is much engaged in the
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US market. There-have been positive trends in intensity of the intra-regional trade, which
is mainly supported by the original members. In general, only Thailand and Viet Nam
have increased intensity in trade with the new members of the ASEAN.
The value and growth rate of intra-regional trade in the ASEAN region are
relatively low, compared with in the North-East Asia (Japan-Korea-China). The North-
East Asian countries have increasingly become important as trade partners of the ASEAN
countries. The ASEAN-China Free Trade Agreement (ACFTA), ASEAN-Korea Free
Trade Agreement (AKFTA) and ASEAN-Japan Comprehensive Economic Partnership
are expected to have greater impact on intra-regional trade.
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Chapter 4
Shift in Pattern of Comparative Advantage
4.1. Introduction
Globalization, liberalization, economic integration, bilateral and multilateral
agreements have encouraged international strategic alliances conducted by countries.
Trade liberalization not only offers opportunities for the export development but also
carries more competitive situation in the international, regional and domestic markets.
Based on data from the Direction of Trade Statistics - International Monetary Fund
(DOTS-IMF, 1999; 2006), the intra-regional trade of the ASEAN+3, the EU and the
NAFTA grew at 112.7 percent, 110.6 percent and 109 percent for 1995-2005,
respectively. The shares of their intra regional trades in the world exports grew at 4.3
percent, 3.3 percent and 2.5 percent for 1995-2005, respectively. Meanwhile, if all
emerging countries in East Asia are included, as defined by Ng and Yeats (2003), the
share of East Asian intra-regional trade in the world trade grew much higher at 6.1
percent for 1995-2005.
Japan has played important roles in the intra-regional trade. Following the 'flying
geese' formation, Japan started to grow rapidly in the late 1950s and 1960s and was the
head of the formation (Rao, 2001). Then, the geese in the second row were Korea,
Taiwan and Singapore with the high growth in early 1970s. Finally, in the third row were
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Indonesia, Malaysia, and Thailand, which grew at high rates in the 1980s and 1990s1.
Japan abandoned its import substitution policies by the early 1960s, while Korea and
Taiwan shifted to export-promotion policies since the early 1970s. However, the
Southeast Asian countries still pursued import until the middle of 1980s. Whether or not
there have been systematical changes in comparative advantage and trade specialization
in the East-Asian economies have been crucial issues in the liberalization and
globalization era. It might be commonly believed that systematic shifts in comparative
advantage of the most standardized, labor intensive manufactures from Japan to the old
Newly Industrialized Economies (NIEs) and then to the new NIEs and so on.
Parallel with the integration process in the world market, a critical issue on the
country specialization and the dynamic shifts in comparative advantage patterns emerges.
Isogai et al. (2002), James and Movshuk (2003), Ng and Yeats (2003), Roland (2003),
Hinloopen and Marrewijk (2004), Batra and Khan (2005), and Worz (2005), among
others, examined the issue in the East Asian economies. Economic theory argues that
there is a relationship between the factor intensities for specific products and the location
for their optimal production. Products using labor-intensive techniques in their
productions should normally be produced in poorer, less developed countries where labor
cost is relatively low. In contrast, products using capital-intensive techniques in their
production should be produced in richer, developed countries where the cost of capital is
relatively low. In other words, less developed countries should have comparative
advantage in labor-intensive products; meanwhile more developed countries should have
' The Philippines was not a part of the eight high-performing Asian economies (World Bank, 1993),
because of its decades-long sluggish economic performance.
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comparative advantage in capital-intensive products. The East Asian region is an
interesting object regarding the issue since it consists of relatively diverged economies.
This chapter focuses on the ASEAN (only the five formers: Singapore, Indonesia,
Malaysia, Thailand and the Philippines)2 as a single entity, Japan, Republic of Korea
(hereafter Korea) and the People's Republic of China, Mainland (hereafter China), which
are all commonly abbreviated as the ASEAN+3. The ASEAN is treated as a single entity
for following three reasons. First, the ASEAN is the first dejure economic integration in
the region. The ASEAN Free Trade Area (AFTA) agreement has also been established.
Therefore, the ASEAN is sometimes referred to as the cornerstone for the future broader
economic integration in the region. Second, it is stated that the long-term commitment of
ASEAN is the establishment of Common Community (ASEAN Vision 2020). Third,
many discussions have been made soon after the Asian economic crisis on the basis of
the ASEAN as a single entity, such as ASEAN+3, ASEAN-EU, etc. For example, Demiri
(2002) argues that the ASEAN-EU relations will be inter-regional ones rather than
relations between the EU and the individual ASEAN countries.
It is important to note that after the opening o China in 1979 onward, especially
after 19923, Hong Kong and Taiwan have played very important roles as entrepots for
goods exchanged between China and the other countries. Hong Kong and Taiwan are not
included in this analysis for the following two reasons. First, it is taken to avoid a double
2 The other ASEAN countries failed to report their official trade statistics to the United Nations, or data
very late and on an irregular basis. For instance, Lao PDR has never reported statistics to the United
Nation - Commodity Trade Statistics (UN-COMTRADE) which is the main source of data for this
research. Vietnam stopped reporting trade statistics to the United Nations in 1 989. Vietnam and Myanmar
has no data in the UN-COMTRADE database. Brunei has been consistent but late reporter, for 1986-2003.
Cambodia has data only for 2000-2004. The DOTS-IMF provides complete the long period data but in
the very aggregate (import and export totals). Since this research requires the long period data and the
same detailed commodity classifications for each country for comparison purposes, the other ASEAN
countries are excluded in the analysis.
3 Deng Xioping's lectures in the southern inspection tour.
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consideration in analyzing the comparative advantages of China due to only re-export
activities conducted by Hong Kong (Feenstra et al, 1999). Ng and Yeats (2003) find that
the influence of major entrepot centers, particularly Hong Kong, in the region raises a
serious problem complicating analyses of the composition and geographic direction.
Hinloopen and Marrewijk (2004d) give a very clear example:
....In 1996, for example, China reported direct exports to the USA of$ 14.2 billion and
indirect exports to the USA via Hong Kong of $ 12.5 billion, a total value of $ 26.7
billion. The USA, however, reported an import value from China of $ 51.5 billion in
1996, a discrepancy of $ 24.8 billion. Although a substantial part of this discrepancy can
be attributed to the value-added of the transshipped goods in Hong Kong, estimated by
Feenstra et al. (1999) to be $7.6 billion, most of the remainder reflects a failure of
China's authorities to track the 'final destination' of its exports... (p.2)
Second, from the formal data source on trades namely The United Nations -
Commodity Trade Statistics Database (UN-COMTRADE), Taiwan is not explicitly listed
as a reporter country. Since this research requires a long period data taken from UN-
COMTRADE and the same detailed commodity classifications for each country for
comparison purposes, Taiwan is excluded in the analysis.
This chapter is addressed to answer some questions. First, what sorts of exported
products do the ASEAN+3 have comparative advantage? Second, how far have
comparative advantages of the ASEAN+3 shifted? Third, does the ASEAN's pattern of
comparative advantages follow a sequence of changes similar to that of Japan, China, and
Korea? The rest of this chapter is organized as follows. Section 4.2 represents the
methodology. The results and analysis are presented in section 4.3. Finally, some
conclusions and policy implications are presented in section 4.4.
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4.2. Methodology
4.2.1. Data
We use data on exports published by the United Nations (UN) namely the United
Nations Commodity Trade Statistics Database (UN-COMTRADE). Internationally traded
products are classified according to some international standards of classification such as
the Standard International Trade Classification (SITC), the Harmonized Commodity
Description and Coding System (HS) and the Broad Economic Categories (BEC). This
research uses the 3-digit SITC Revision 2 and focuses on 237 groups of products. There
are still two groups (SITC) that are not covered in this chapter i.e. hoop and strip of iron
or steel, hot-rolled or cold-rolled (SITC 675) and postal packages not classified
according to kind (SITC 91 1)5. Under the SITC, products are classified according to (a)
the materials used in production, (b) the processing stage, (c) market practice and uses of
the products, (d) the importance of the commodities in terms of the world trade, and (e)
technological changes. The structure of classification is: level 1 (one-digit code) for
Sections, level 2 (2-digit codes) for Divisions, level 3 (3-digit codes) for Groups, level 4
(4-digit codes) for Subgroups and level 5 (5-digit codes) for Items (UN, 2004).
The 3-digit SITC Revision 2 is chosen for the following two reasons. First, the 3-
digit will give more detailed and distinctive descriptions than the 1-digit or the 2-digit. It
The UN-COMTRADE provides us with the detailed data on trade (export, import, re-export and re-
import) by countries of reporter, by countries of partner, by years, and by commodity classification
systems i.e. the Standard International Trade Classification (SITC) Revision 1 (1961), SITC Revision 2
(1975), SITC Revision 3 (1986), the Harmonized Commodity Description and Coding System (HS) 1992,
HS 1996, HS 2002 and the Broad Economic Categories (BEC). The HS was adopted in 1983 and entered
into force on 1 January 1988. The BEC is designed to serve as a means for converting external trade data
compiled by using the SITC into end-use categories that are meaningful within the System National
Accounts (SNA) framework.
1 The two SITC have been not reported since 2001 in the world market. Technically, the Revealed
Symmetric Comparative Advantage index, which is extensively employed in this research, is not defined
when there is no trade in the world market. For 1976-2000, the average share of export of the two SITC in
the world export was only 0.13 percent.
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also avoids the massive information when the 4-digit or the 5-digit is used. Second, since
this chapter aims to analyze the dynamic shifts in comparative advantages, it requires
time series in the long-term sense. The SITC Revision 2 has been available since 1976
and has been used as the standard report in the International Trade Statistics Yearbook -
the United Nations. It gives more detailed classification than the SITC Revision 1, which
has 177 Groups, and has been available since 1962 (Ximing and Fukao, 1997). In term of
the number of groups, there have been insignificant differences between the SITC
Revision 2 and the SITC Revision 3. In addition, the SITC Revision 3 has been just
available since 1988. This research identifies 239 Groups in the 3-digit SITC Revision 2
and 240 Groups in the 3-digit SITC Revision 3 (although the remark is 261) 6. Therefore,
the SITC Revision 2 is suitable for this research since it provides appropriately the
detailed groups of commodities as well as the range of available data.
4.2.2. Revealed Comparative Advantage
In order to examine the pattern of comparative advantages, a measure of Revealed
of Comparative Advantage (RCA) is commonly applied in the empirical analysis. The
RCA index by Balassa (1965) - and Hoover (1936) and Liesner (1958) before him -
calculates the relative representation of a country's export in one industry compared to
the average representation of that industry in total world trade. The RCA index is
sometimes called Balassa Index. The index is formulated as follows:
RCA.^ ^ /xJ/^ /xJ (4.1)
See Empirical Trade Analysis (ETA) at http://people.few,eur,nl/vanmarrewiik/eta/ for further information.
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where RCAjj denotes revealed comparative of country i for group of products
(SITC) j and xjj symbolizes total exports of country i in group of products (S1TC) j.
Subscript r denotes all countries without country i, and subscript n refers all groups of
products (SITC) except group ofproductj. Peterson (1988), Ng and Yeats (2003), Crafts
(1989), Porter (1990), Amiti (1999) and Isogai et al. (2002), among others, empirically
applied this index. The index represents a comparison of national export structure (the
numerator) with the world export structure (the denominator). By excluding the country
and group of products under consideration, double counting is avoided and the nature of
trade, which is always a bilateral exchange of goods between two countries, is nicely
represented (Worz, 2005; Vollrath, 1991). The values of the index range from 0 to
infinity (0<RCAjj<oo). RCAy greater than 1 implies that country i has comparative
advantage in group of products j. In contrast, RCAy less than 1 means that country i has
comparative disadvantage in product j. (The calculation results on RCA are presented in
the Appendix A4.1).
Despite detailed discussion on RCA (Balassa) index, Kunimoto (1977), Hilman
(1980), and Vollrath (1991), among others, noted that the distribution of the RCA could
not be derived theoretically. Since the RCAjj turns out to produce values that cannot be
compared on both sides of 1, the index is made to be a symmetric index. The new index
is called Revealed Symmetric Comparative Advantaged (RSCA), which is formulated as
(Laursen, 1998):
RSCA.i = (RCA^ -l^RCAij +1) (4.2)
The RSCAj, index ranges from -1 to +1 (or -l<RSCAy<l). The interpretation of
RSCA is similar with that of RCA. RSCAy greater than 0 imply that country i has
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comparative advantage in goodj. In contrast, RSCAjj less than 0 imply that country i has
comparative disadvantage in product j. This research applies RSCA index instead of
RCA index. (The calculation results on RSCA are presented in the Appendix A4.2).
4.2.3. Distribution of RSCA
The distribution of RSCA can be used to analyze the dynamics of comparative
advantage. Laursen (1998), James and Movshuk (2003), Hinloopen and Marrewijk
(2001; 2004a; 2004b; 2004c), among others, examined the distribution of RCA index
relating to the dynamics of comparative advantage. Some descriptive statistics such as
arithmetic mean, standard deviation and skewness are applied to examine the shift in
comparative advantages in the ASEAN, Japan, Korea and China. First, the arithmetic
mean is the sum of all the values divided by the total number of values. It is formulated
as:
§ RSCA... (4.3)
XRSCAit=
n
where:
xrsca 'stne mean ofRSCA forcountryj attimet
i is specific exported product (SITC)
j is country (the ASEAN, Japan, Korea or China)
t is time of observation (1976, 1985, 1995 or 2005)
n is number of product (i.e. 237 3-digit SITC)
The mean ofRSCA for the ASEAN, Japan, Korea and China are calculated over
time. It is expected that the means of RSCA increase over time. One might argue that
median could be better measurement of central tendency than the mean since the
distribution are non-symmetric (skewed) distribution (McClave et ah, 2001; Hinloopen
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and Marrewijk, 2001). (The tests on whether RSCA is normally distributed or not are
presented in the Appendix A4.3). Figure 4.1 shows possible shifts in means of RSCAjj;t
for two years 1987 and 2005, for example. Panel (a) represents a decrease in the means
(median) of comparative advantages, panel (b) represents no change in the means
(median) of comparative advantages and panel (c) represents an increase in the means
(median) of comparative advantages. Therefore, if the ASEAN, Japan, Korea and China
have an increase in comparative advantage, the distribution ofRSCA will follow as panel
(c).
Panel (a) Panel (b) Panel (c)
X o: R SC A
2005
X 87 > X o5
RSCA
2005
RSCA
2005
X87 = Xl) Xs7 <Xo5
Figure 4.1 Possible Change in the means of Comparative Advantages
Second, standard deviation is the measure of statistical dispersion. It measures
how the values of data set spreading out from the mean. If data points are all close to the
mean, the standard deviation will be close to zero. If many data points are far from the
mean, the standard deviation will be far from zero. If all the data values are equal, then
the standard deviation is zero. Standard deviation for variable RSCA is formulated as:
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Where:
c trlpv is standard deviation of RSCA country j (the ASEAN, Japan, KoreabLUCVRSCAM
or China) at time t
n is number of observations (231 3-digit SITC)
This statistic is used to examine the dispersion of revealed comparative
advantages. Balassa (1965) mentions:
Export performance indices provide an indication of relative advantages (and
disadvantages) for individual countries but the dispersion of these indices -
representing the "markedness" of comparative advantage- is likely to differ from
country to county. In general, one would expect that large countries, as well as
countries that occupy a middle position in terms of technological development, would
produce a great variety of commodities and hence show relatively small differences in
export performance indices. On the one hand, large countries usually process a more
balanced resource endowment and will have a home market sufficiently wide to permit
the production of most industrial goods; on the other, countries that are in the middle of
the range among industrial economies are likely to export technologically less
developed products to economies at higher levels of industrialization and more
sophisticated products to countries at lower level of industrial development, (p. 1 07)
Third, skewness refers to the shape of distribution ofRSCA. A variable is said to
have symmetric distribution if the mean, median and mode are equal. The distribution has
the same shape on either side of the center axis. As the distribution becoming
asymmetrical (or skewed), the relationship between mean, median and mode might
change. In a positive skewed distribution, the arithmetic is the highest of the mode and
the median. In contrast, in a distribution that is negatively skewed, the mean is the lowest
of the mean and the median. The three possible skewed distributions are depicted in
Figure 4.2. The formula of(Karl Person) coefficient ofskewness for variable RSCA is:
3(meanRSCA; -medianRSCAi ) (4.5)
j.t
Sk
stdev RSCAi ,
Where:
SkptscA is coefficient ofskewness of variable RSCA
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Stdev is standard deviation
j is country (the ASEAN, Japan, Korea or China)
t istime(1976, 1985, 1995 or2005)
Panel (a)
Symmetric Distribution
Panel (b)
Positively Skewed Distribution
Panel (c)
Negatively Skewed Distribution
Median Mode RSCA
Figure 4.2 Skewness ofRSCA
Positive value of skewness coefficient of RSCA for a specific country and a
specific year indicates that the country is more concentrated (specialized) on products
with low comparative advantages. In contrast, negative value skewness coefficient of
RSCA for a specific country and a specific year implies that the country is more
concentrated (specialized) on products with high comparative advantages. By looking at
the value of skeweness coefficient over time, we can analyze the direction of
specialization or the shift in comparative advantages. Balassa (1977) examines three
issues i.e. the 'revealed' comparative advantage of eleven industrial countries in research-
intensive products, the structure of comparative advantage in the individual countries,
and the extent of specialization and diversification in their manufactured exports.
Relating to the third issue, Balassa (1977) clearly states:
Finally, it would appear that the extent of specialization and diversification of
manufactured exports depends on a variety of factors, including the size of domestic
markets, the level of technological development, natural resource endowments, and the
effects of economic integration. Large countries tent to have more diversified exports
and, if the explanation suggested are correct, it seems that increased industrial
sophistication leads to export diversification, although the technologically leading
country tends to specialize in research-intensive products; the availability of natural
resources also seems to contribute to specialization (p. 339)
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Then, we might make a hypothesis that the ASEAN, Japan, Korea or China have
more specialized or more concentrated on products with higher comparative advantage
over periods of observation (shown by higher value of means; smaller standard deviation
and smaller value ofskweness over time) as presented by Figure 4.3.
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Figure 4.3 Shifts in Comparative Advantage
4.2.4. Rank Correlation
This chapter applies statistical hypothesis test procedure of correlation on the
revealed symmetric comparative advantage (RSCA) index to examine the shifts in the
pattern of comparative advantages. The degree of linear association between two series of
RSCA can be compared by the Spearman's rank correlation coefficient, which is given as
follows (Leu, 1998; James and Movshuk, 2003; Gujarati, 1995):
-Across periods (years):
Ps,Cta,Ctb =1-6! s<i=l
n(nT -l) (4.6)
-Across countries:
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Where:
Ps,cta,ctb = the Spearman's rank correlation coefficient between county C's
RSCA at time ta (symbol: Cta) and country C's RSCA at time tb
(symbol: Ctb).
n =the Spearman's rank correlation coefficient between country C'sPs,Cta,Itb
RSCA at time ta (symbol: Cta) and country I's RSCA at time tb
(symbol: Itb).
dRk = (RRSCAjCaa - Rrsca^^ )2 for across periods (years).
dRjl = lRRscAjC la - Rrsca,,^ )2 for across countries.
Rrsca =the rankofcountry C's RSCA of group ofproductsj attimetaVJC
Rrsca =the rank of country C's RSCA of group ofproductsj attime tbVJC..b
RRSCAii ^ =the rank of country I's RSCA of group ofproductsj at time tbSl.lb
n is number of observation groups of products (i.e. 237 SITC)
ta and tb are years
The values of Spearman's rank correlation coefficients range from -1 (a perfect
negative relationship) and +1 (a perfect positive relationship). A value of 0 indicates no
linear relationship. Within a specific country, it is applied across periods to analyze the
dynamic shift in comparative advantage. If the correlation is closer to one (1), the shift in
comparative advantage is less dynamic. In contrast, if it is closer to minus one (-1), the
shift in comparative advantage is more dynamic. (The detailed calculation results on
correlation across periods are presented in Appendix A4.4).
It is also applied across countries i.e. ASEAN, Japan, Korea and China to
examine the linear association of the patterns of comparative advantage. Higher and
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positive value of Spearman's rank correlation coefficient indicates stronger competition
between two countries in the export market (more similar pattern of comparative
advantage). Smaller and negative value of Spearman's rank correlation coefficient
implies stronger complementary of these two counties in supplying products to the export
market (more different pattern of comparative advantage). (The detailed calculation
results on correlation across countries are presented in Appendix A4.5).
4.3. Analysis
4.3.1. Trends of the overall comparative advantage
Figure 4.4 shows trends in the overall median7 of the Revealed Symmetric
Comparative Advantage (RSCA) index for ASEAN, Japan, Korea and China (panel a)
and 5 individual countries of the ASEAN (panel b) for 1976-2005. Japan as the leader in
the 'flying geese' formation had relatively high comparative advantage until the late
1970s. However, Japan had a downward trend in comparative advantage for 1976-1995.
The strong reason for this decrease is the foreign direct investment (FDI) by Japan. There
was a slight increase in comparative advantage in 1996, but then followed by the
decrease in comparative advantage during the Asian financial crisis 1997-1998. Since
then, there has been an upward trend in comparative advantage. There were 153 SITC
with decrease in their comparative advantage for 1976-1995. The SITC 714 (Engines and
motors, non-electric; parts, nes; group 714, item 71888), 697 (Household equipment of
base metal, nes), 282 (Waste and scrap metal of iron or steel), 692 (Metal containers for
7 Since the distribution ofRSCA is skewed distribution, the median is better measurement than the mean.
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storage and transport), 661 (Lime, cement, and fabricated construction materials), 562
(Fertilizers, manufactured), 598 (Miscellaneous chemical products, nes), 651 (Textile
yarn), 847 (Clothing accessories, of textile fabrics, nes), 679 (Iron, steel casting, forging
and stamping, in the rough state, nes), 074 (Tea and mate), 786 (Trailers, and other
vehicles, not motorized, nes), 611 (Leather), 554 (Soap, cleansing and polishing
preparations), 652 (Cotton fabrics, woven (not including narrow or special fabrics)), 691
(Structures and parts, nes, of iron, steel or aluminum) and 775 (Household type
equipment, nes), among others, are SITC with decreases in comparative advantage.
Meanwhile, during 1998-2005 there were 170 SITC with increase in their
comparative advantage. The SITC 677 (Iron or steel wire (excluding wire rod), not
insulated), 764 (Telecommunication equipment, nes; parts and accessories, nes), 323
(Briquettes; coke and semi-coke; lignite or peat; retort carbon), 673 (Iron and steel bars,
rods, shapes and sections), 533 (Pigments, paints, varnishes and related materials), 274
(Sulphur and unroasted iron pyrites), 653 (Fabrics, woven, of man-made fibres (not
narrow or special fabrics)), 783 (Road motor vehicles, nes), 583 (Polymerization and
copolymerization products), 5 14 (Nitrogen-function compounds), 75 1 (Office machines),
516 (Other organic chemicals), 657 (Special textile fabrics and related products), 771
(Electric power machinery, and parts thereof, nes), 716 (Rotating electric plant and parts
thereof, nes), 741 (Heating and cooling equipment and parts thereof, nes), 621 (Materials
of rubber), 512 (Alcohols, phenols etc, and their derivatives), and 678 (Tube, pipes and
fittings, of iron or steel), among others, are the SITC with positive growth in their
revealed comparative advantage for 1 998-2005.
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Figure 4.4 Trends in Overall Median of Comparative Advantages, 1976-2005
The ASEAN had a significant upward trend in comparative advantage for 1976-
1989. The SITC 634 (Veneers, plywood, improved" wood and other wood worked nes"),
075 (Spices), 846 (Under-garments, knitted or crocheted), 424 (Other fixed vegetable oils,
fluid or solid, crude, refined), 074 (Tea and mate), 899 (Other miscellaneous
manufactured articles, nes), 247 (Other wood in the rough or roughly squared), 842
(Men's and boys' outerwear, textile fabrics not knitted or crocheted), 431 (Animal and
vegetable oils and fats, processed, and waxes), 848 (Articles of apparel, clothing
accessories, non-textile, headgear), among others, had contributed the positive growth of
comparative advantage. The comparative advantage decreased slightly during 1 992-1 997,
but it has increased slowly since 1998. It seems that the Asian economic crisis has
brought positive impacts on increase of the ASEAN comparative advantages. Elliot and
Ikemoto (2004) examine the ASEAN intra- and extra-regional bias in bilateral trade
flows and how these relationships have altered over time. They find that one effect of the
Asian economic crisis was to generate a stronger desire to redirect imports from within
region.
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The trend in comparative advantage of the ASEAN for 1990 beyond is quite
similar with that of Japan. Elliot and Ikemoto (2004) find that trade flows of the ASEAN
were not significantly affected in the years immediately following the signing of the
AFTA agreement. It might be argued that the openness and the dominance of the East
Asian countries, especially Japan as an important trading partner, affected the ASEAN
comparative advantage. Data from DOTS-IMF (1998; 2006) shows that the ASEAN's
exports go to the intra-regional trade. Namely, Japan, China, Hong Kong, Taiwan, Korea
covered 24.5 percent, 13.1 percent, 5 percent, 6 percent, 3.6 percent and 3.6 percent,
respectively. The argument of interrelated activities between the ASEAN and Japan
applies to the change in comparative advantage of the ASEAN vis-a-vis with other East
Asian countries. Japan imports materials (raw or semi-manufactured) from the ASEAN
and then processes them with higher technology, and finally exports the products to the
ASEAN and rest of the world.
Figure 4.4 (b) shows trends of comparative advantages in each individual
countries of ASEAN. Since 1978, Thailand has an upward trend in comparative
advantage. Indonesia has also an upward trend in comparative advantage since the second
oil crisis in 1982. Since the end of the World War II, the industrial and trade policies in
the ASEAN countries will be distinguishable into three stages. First, the ASEAN
countries adopted import-substitution policies with very high protection. Second, due to
lack of government financial support and crisis of the balance of trade, the policies were
replaced by more export-oriented policies, which were generally quite effective in
stimulating economic growth through industrialization. Masuyama (1997) notes that the
policies faced at least three challenges in pushing further liberalization i.e. the need to
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attract more foreign direct investment (FDI), competition with other countries in the
North American and European markets, and the necessity of more decentralized and
market-oriented decision making. Third, realizing these challenges, the East Asian
countries pursued more market-oriented policies, not only in industrial and trade policies
but also in macroeconomic (fiscal and monetary) policies. The case of Indonesia will be
reviewed in detailed in the Chapter 1 1.
China had a significant increase in comparative advantage for 1987-1993.
However, the increase become relatively insignificant for 1993-2000 and it has shown a
downward trend since 2000. The increase of comparative advantage was closely related
with the early stage of liberalization process. China took the form of 'decentralization' of
trade i.e. giving expansion of entities with independent right to export and import
activities. Having initiated decentralization of trade, China considered three main
instruments to limit the flow of imports (Panagariya, 2006). First, China adopted import-
licensing system to control inflows of certain goods. At its peak in the late 1980s the
share of all imports under licensing was 46 percent. Second, China distributed certain
imported products to state agencies with exclusive trading rights. Third, tariffs were
raised as decentralization made progress. The average statutory tariff rates in 1982 had
already risen from negligible levels in the pre-reform era to 56 percent. Then, a major
overhaul of the tariff regime was made in 1985 and the average tariff rate went down to
43 percent (Lardy, 2002).
Some policies were established following the decentralization of trade and in
1982 the Ministry of Foreign Economic Relation and Trade (MOFERT) was established
by merging the MFT, Ministry of Economic Relations with Foreign Countries, Import
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Export Commission, and Foreign Investment Control Commission. During the 1980s,
China's merchandise liberalization gave overall impacts on the hold of the MOFERT on
trade and resulted in significant increase of foreign trade companies and their autonomy
in carrying foreign trade. The number of FTCs increased drastically from just 12 FTCs
with monopoly rights on trade in 1978, to 800 in 1985 and to more than 5.000 with full
authority in trade in 1988 (Panagariya, 2006). The number of manufacturing enterprises
with trading rights also expanded, though it remained small compared with the total
number of FTCs (Lardy, 2002). During 1978 and 1995, the Chinese government also
devaluated the exchange rate more than 80 percent to encourage exports. China had a
system of paying back the value added and custom duties paid on inputs, which were
used in producing export goods. Partial rebate on value added tax was introduced in 1984.
In 1994, the rebate was raised to 100 percent. Duty drawback was introduced initially for
foreign-invested enterprises but was extended subsequently to domestic enterprises as
well. In the Special Economic Zones (SEZs) and Open Cities, the policy regime was
particularly liberal towards the enterprises with the rights to have 100 percent ownership
of assets and to hire and fire workers (Das, 2006:62; Srinivasan, 2006). China also
offered financial incentives unavailable elsewhere to the enterprises in these zones.
China has continued to liberalize domestic markets. The share of imports subject
to licensing decreased to 18 percent. By the mid 1997, it had only 5 percent of the tariff
lines left subject to import licensing. Toward the end of the decade, the proportion fell to
4 percent and the share of imports subject to licensing to 8.45 percent of all imports. As a
part of its WTO entry condition, it agreed to eliminate all import quotas, licensing
requirements and other non-tariff barriers by the end of 2005. The average tariff
71
decreased drastically from about 43 percent at the end of the 1980s to 40 percent in 1993,
23 percent in 1996 and 15 percent in 2001. As a part of its WTO entry conditions, China
agreed to lower the average industrial tariff to 9 percent (automobile tariff to 25 percent)
and average agricultural tariff to 15 percent by 2005 and to provide all state trading
enterprises with freedom in imports and export after three years (Woo, 2001). The limit
of its agricultural subsidies decreased to 8.5 percent of the value of production.
The decrease of average comparative advantage has been caused by the export
diversification. In the early stage of liberalization, it is common for countries to exploit
their traditional exports. In the case of China, traditional products with high comparative
advantage in 1 985 were silk, explosives and pyrotechnic products, crude animal materials,
tea and mate, vegetable textile fibres, cotton, vegetables, tin and among others. Moving
from exporting resource-based products such as agricultural products to exporting
standardized manufactured products decreased the comparative advantage. The domestic
structural changes of exports (diversification) lowered the comparative advantage of
traditional exported products; meanwhile the new exported products had still no
comparative advantages in the international markets.
4.3.2. Increased comparative advantage with de-specialization
International trade theory suggests that country will exploit their products, which
have comparative advantages, and then they become specialized on those products. The
comparative advantages of those products become higher and higher, meanwhile the
other products will relatively have smaller increase, constant or decrease in comparative
advantage. If it is the case, there must be larger difference (dispersion) in comparative
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advantages among products. Statistically, it will be shown by the larger standard
deviation of the comparative advantages.
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Figure 4.5 Trends in Mean, Media, Standard Deviation
and Skewness of Comparative advantages, 1976-2005
Figure 4.5 shows trends in mean, median, standard deviation and skewness of
RSCA of the ASEAN, Japan, China and Korea. Two general patterns of comparative
advantage can be stated as follows. First, except Japan in 1976, all countries have a
concentration on the products with low comparative advantages (shown by positive value
ofskewness coefficient). However, the concentration become on the product with higher
comparative advantage over time (shown by decreasing value of skewness).
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Second, the difference in comparative advantages among products tends gradually
to become smaller overtime (shown by decreased values of standard deviation) for the
ASEAN, Japan, China and Korea. In other words, all indicates despecialization. The
increase of mean followed by the decrease of standard deviation implies that the increase
of mean might be encouraged by the higher increase in comparative advantage of
products, which had no or lower comparative advantage in the past.
Figure 4.6 (a)-(h) shows the trends of comparative advantages of the broad
product groups i.e. Foods and feeds; Agricultural materials; Mineral fuels; Ores, minerals
and metals; Chemicals; Machinery and transport; Other manufactures; and Miscellaneous
manufactured goods8. In general, it is be clearly indicated that China and the ASEAN had
similar trend of comparative advantages, meanwhile Korea and Japan had relatively
similar trend of comparative advantage. Almost in all products groups, China had
relatively higher comparative advantage except in Machinery and transport. China and
the ASEAN had relatively much higher comparative advantages in natural resources-
based products i.e. Foods and feeds; Agricultural materials and Mineral fuels than those
of Korea and Japan. However, the three product groups had downward trends in their
comparative advantage. The similar positive trend in comparative advantage for the
ASEAN, Japan and Korea happened in Ores and metal; Chemical; and Machinery and
transport since the beginning of 1980s.
For all the ASEAN, Japan, Korea and China, we can say that increase in
comparative advantage has been mainly encouraged by de-specialization. We can see
; This broad product classification follows Ng and Yeats (2003). The products are classified by SITC
Revision 2 as Foods and feeds (SITC 0+1+22+4); Agricultural materials (SITC 2-22-27-28); Mineral
fuels (SITC 3); Ores, minerals and metals (SITC 27+28+67+68); Chemicals (SITC 5); Machinery and
transport (SITC 7); Other manufactures (SITC 6-67-68+84); and Miscellaneous manufactured goods
(SITC8-84).
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clearly if we analyze further in sectoral level. In.the case of the ASEAN and China, the
decreases of comparative advantages of Food and feeds; Agricultural materials; Mineral
fuels, which had very high comparative advantage in the past has been covered by the
increase of comparative advantages of Chemical; and Transport and machinery. In the
case of Japan and Korea, the decreases of comparative advantages of Other Manufacture;
and Miscellaneous manufacture had relatively high comparative advantage in the past has
been covered by the increase of comparative advantages of Mineral and fuels; Ores and
Metals; Chemicals; transports and equipment.
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Figure 4.6. Trends in Sectoral Average Comparative Advantages, 1976-2005
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4.3.3. The structure of comparative advantage
The meaning of 'leading exported products' can be seen from two different points
of view. First, from domestic point of view, leading exported products are meant as
exported products, which can give bigger amount of foreign exchange for domestic
economy. From this point of view, higher share ofa specific product in the total domestic
exports indicates more significant contributions to the domestic economy (as leading
exported product). These products can be considered as foreign exchange earners for the
domestic economy. Second, from international competition point of view, leading
exported products are products, which have comparative advantages in the international
market. A specific exported product becomes leading export if its share in the total world
export is dominant. It might be possible that a specific product is not significant as
foreign exchange earner even though it is competitive internationally. This subpart
describes this kind of exports products.
Tables 4.1, 4.2, 4.3 and 4.4 represent the top-twenty SITC products with higher
comparative advantages in the case of the ASEAN, Japan, Korea and China, respectively,
for 1985 and 2005. In the case of the ASEAN, the top-twenty's list in 1985 was
dominated by SITC 0 (Food and live animal) and SITC 2 (Crude materials, inedible,
except fuels); however, it was dominated by SITC 0 (Food and live animal) and SITC 7
(Machinery and transport equipment) in 2005. For the last twenty years (1985-2005),
Natural rubber latex, rubber and gums (SITC 232), Other fixed vegetable oils, fluid or
solid, crude, refined (SITC 424), Tin (SITC 687) had still remained in the top rank. There
were 6 SITC products as the new comers in the top-twenty's list in 2005 i.e. Natural
abrasives, nes (SITC 277), Parts, nes of and accessories for machines of headings 751 or
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752 (SITC 759), Automatic data processing machines and units thereof (SITC 752),
Margarine and shortening (SITC 091), Electrical apparatus for making and breaking
electrical circuits (SITC 772) and Petroleum products, refined (SITC 334).
In the cases of Japan and Korea, the top-twenty's list in 1985 was dominated by
SITC 8 (Miscellaneous manufactured) and SITC 7 (Machinery and transport equipment).
Korea showed more dynamic change in the pattern of comparative advantages within the
top-twenty's list compared with that of Japan. In the case of Korea there were 17 new
comers in the top-twenty's list in 2005, meanwhile Japan only noted 10 new comers in
the top-twenty's list in 2005. Korea shows an interesting experience; the new comers in
the top-twenty's list were not only from industrial sector but also from traditional sector
such as Synthetic fibres suitable for spinning (SITC 266), Carboxylic acids, and their
derivatives (SITC 513), Hydrocarbons, nes, and derivatives (SITC 51 1), Synthetic rubber,
latex, etc; waste, scrap of unhardened rubber (SITC 233), Old clothing and other old
textile articles; rags (SITC 269), Condensation, polycondensation and polyaddition
products (SITC 285). This did not happen in Japan where the new comers in the top-
twenty's list in 2005 were still from the manufacturing sector except Synthetic fibres
suitable for spinning (SITC 266) and Hydrocarbons, nes, and derivatives (SITC 51 1).
China showed dynamic change in comparative advantage in the top-twenty's list.
There were 16 new comers in the top-twenty's list in 2005. Most of them are from the
manufacturing sector (SITC 6, 7, and 8), except Briquettes; coke and semi-coke; lignite
or peat; retort carbon (SITC 323).
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Table 4.1 Top-Twenty SITC in Comparative Advantage 1985 and 2005: ASEAN
1985 2005
No SITC
1 232
4 2 4
3  6 8 7
2 4 7 "
5   6 3 4
6   2 4 5
0 7 5
0 4 2
9  4 3 1
1 0   3 4 1
1  1   7 7 6
1 2   0 3 6
1 3  3 3 5 "
14  9 3 1*
1 5   0 3 7
1 6  3 3 3 "
1 7  2 8 9 "
1 8  0 6 1 "
1 9   7 6 2
2 0   0 7 2
Commodity
Natural rubber latex; rubber and gums
Other fixed vegetable oils, fluid or solid, crude, refined
Tin
Other wood in the rough or roughly squared
Veneers, plywood, improved" wood and other wood worked nes"
Fuel wood and wood charcoal
Spices
Rice
Animal and vegetable oils and fats, processed, and waxes
Gas, natural and manufactured
Thermionic, microcircuits, transistors, valves, etc
Crustaceans and molluscs, fresh, chilled, frozen, salted, etc
Residual petroleum products, nes and related materials
Special transactions, commodity not classified according to class
Fish, crustaceans and molluscs, prepared or preserved, nes
Crude petroleum and oils obtained from bituminous minerals
Ores and concentrates of precious metals, waste, scrap
Sugar and honey
Radio-broadcast receivers
Cocoa
RSCA SITC
0.92 232
0.89 424
0.87 6 87
0.78 43 1
0.78 776
0.77 042
0.75 2 77
0.75 0 37
0.7 1 7 62
0.62 0 36
0.59 7 59
0.59 752
0.56 6 34
0.55 0 72
0.54 075
0.53 34 1
0 .50 09 1
0 .49 772
0 .48 334
0 .47 245
Commodity RSCA
Natural rubber latex; rubber and gums
Other fixed vegetable oils, fluid or solid, crude, refined
Tin
Animal and vegetable oils and fats, processed, and waxes
Thermionic, microcircuits, transistors, valves, etc
Rice
Natural abrasives, nes
Fish, crustaceans and molluscs, prepared or preserved, nes
Radio-broadcast receivers
Crustaceans and molluscs, fresh, chilled, frozen, salted, etc
Parts, nes of and accessories for machines of headings 751 or 752
Automatic data processing machines and units thereof
Veneers, plywood, improved" wood and other wood worked nes"
Cocoa
Spices
Gas, natural and manufactured
Margarine and shortening
Electrical apparatus for making and breaking electrical circuits
Petroleum products, refined
Fuel wood and wood charcoal
Note: "not listed in the top twenty in comparative advantage 2005; * not listed in the top twenty in comparative advantage 1985
Source: UN-COMTRADE, author 's calculation.
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Table 4.2 Top-Twenty SITC in Comparative Advantage 1985 and 2005: Japan
1985 2005
No  SIT
1  763
2  785
751"
4 762"
761s
QQ156)
782J
8 898*
9  711
10  781
ll  793
12 764s
13 678*
14  884
15  674
16 871
17 885*
18 666"
19 676*
20  736
Commodity RSCA
Gramophones, dictating machines and other sound recorders
Cycles, scooters, motorized or not; invalid carriages
Office machines
Radio-broadcast receivers
Television receivers
Photographic apparatus and equipment, nes
Lorries and special purposes motor vehicles
Musical instruments, parts and accessories thereof
Steam boilers and auxiliary plant; and parts thereof, nes
Passenger motor vehicles (excluding buses)
Ships, boats and floating structures
Telecommunication equipment, nes; parts and accessories, nes
Tube, pipes and fittings, of iron or steel
Optical goods nes
Universals, plates, and sheets, of iron or steel
Optical instruments and apparatus
Watches and clocks
Pottery
Rails and railway track construction materials, of iron or steel
Metalworking machine-tools, parts and accessories thereof, nes
S ITC
0.76 7 12*
0.72 88 1
0.67 785
0.63 884
0 .62 882*
0 .62 736
0 .53 763
0 .52 728*
0 .52 78 1
0 .5 1 793
0 .49 7 11
0 .47 266*
0 .46 723*
0 .45 737*
0 .44 77 8*
0 .4 1 7 13*
0 .4 1 8 71
0 .4 1 5 11*
0 .37 6 74
0.35 724 *
Commodity RSCA
Steam engines, turbines
Photographic apparatus and equipment, nes
Cycles, scooters, motorized or not; invalid carriages
Optical goods nes
Photographic and cinematographic suppl ies
Metalworking machine-tools, parts and accessories thereof, nes
Gramophones, dictating machines and other sound recorders
Other machinery, equipment, for specialized industries; parts nes
Passenger motor vehicles (excluding buses)
Ships, boats and floating structures
Steam boilers and auxiliary plant; and parts thereof, nes
Synthetic fibres suitable for spinning
Civil engineering, contractors' plant and equipment and parts, nes
Metalworking machinery (other than machine-tools), and parts, nes
Electrical machinery and apparatus, nes
Internal combustion piston engines, and parts thereof, nes
Optical instruments and apparatus
Hydrocarbons, nes, and derivatives
Universals, plates, and sheets, of iron or steel
Textile and leather machinery, and parts thereof, nes
Note: " not listed in the top twenty in comparative advantage 2005; * not listed in the top twenty in comparative advantage 1 985
Source: UN-COMTRADE, author 's calculation.
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Table 4.3 Top-Twenty SITC in Comparative Advantage 1985 and 2005: Korea
1985 2005
N o  sn
1  793
2 848s
844"
831"
851"
842"
7 691"
653
9  786"
10
ll 845"
12 941"
13 761"
14 762"
15 847"
16 894"
17  693
18
19 843"
20 034*
Commodity RSCA
Ships, boats and floating structures
Articles of apparel, clothing accessories, non-textile, headgear
Under garments of textile fabrics, not knitted or crocheted
Travel goods, handbags etc, of leather, plastics, textile, others
Footwear
Men's and boys' outerwear, textile fabrics not knitted or crocheted
Structures and parts, nes, of iron, steel or aluminium
Fabrics, woven, of man-made fibres (not narrow or special fabrics)
Trailers, and other vehicles, not motorized, nes
Under-garments, knitted or crocheted
Outerwear knitted or crocheted, not elastic nor rubberized
Animals, live, nes, (including zoo animals, pets, insects, etc)
Television receivers
Radio-broadcast receivers
Clothing accessories, of textile fabrics, nes
Baby carriages, toys, games and sporting goods
Wire products (excluding insulated electrical wire); fencing grills
Cutlery
Womens, girls, infants outerwear, textile, not knitted or crocheted
Fish, fresh, chilled- or frozen
SITC
0 .89 7 93
0 .83 871*
0 .82 2 66 *
0 .8 1 6 55*
0 .76 764 *
0 .74 5 13*
0 .73 5 11*
0 .72 656*
0 .72 776*
0 .7 1 653
0 .6 9 677*
0.6 8 7 11*
0.6 8 233*
0.6 6 674*
0.6 5 686*
0.6 4 269*
0.6 4 693
0.63 724*
0.6 1 657*
0.58 582*
Commodity RSCA
Ships, boats and floating structures
Optical instruments and apparatus
Synthetic fibres suitable for spinning
Knitted or crocheted fabrics (including tubular, etc, fabrics)
Telecommunication equipment, nes; parts and accessories, nes
Carboxylic acids, and their derivatives
Hydrocarbons, nes, and derivatives
Tulle, lace, embroidery, ribbons, trimmings and other small wares
Thermionic, microcircuits, transistors, valves, etc
Fabrics, woven, of man-made fibres (not narrow or special fabrics)
Iron or steel wire (excluding wire rod), not insulated
Steam boilers and auxiliary plant; and parts thereof, nes
Synthetic rubber, latex, etc; waste, scrap of unhardened rubber
Universals, plates, and sheets, of iron or steel
Zinc
Old clothing and other old textile articles; rags
Wire products (excluding insulated electrical wire); fencing grills
Textile and leather machinery, and parts thereof, nes
Special textile fabrics and related products
Condensation, polycondensation and polyaddition products
Note: "not listed in the top twenty in comparative advantage 2005; * not listed in the top twenty in comparative advantage 1985
Source: UN-COMTRADE, author 's calculation.
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Table 4.4 Top-Twenty SITC in Comparative Advantage 1987 and 2005: China
1987 2005
N o  SIT
1  26 1
2 572*
3 29 1"
074"
265"
263"
7  6 58
6 89*
9 6 52"
10 2 64"
1 1  654"
12 847
13  845
14 056s
15 687"
16 844
17 222"
18  894
19 67 1"
20  899v
Commodity RSCA
Silk
Explosives and pyrotechnic products
Crude animal materials, nes
Tea and mate
Vegetable textile fibres, excluding cotton, jute, and waste
Cotton
Made-up articles, wholly or chiefly of textile materials, nes
Miscellaneous non-ferrous base metals, employed in metallurgy
Cotton fabrics, woven (not including narrow or special fabrics)
Jute, other textile bast fibres, nes, raw, processed but not spun
Textile fabrics, woven, other than cotton or man-made fibres
Clothing accessories, of textile fabrics, nes
Outerwear knitted or crocheted, not elastic nor rubberized
Vegetables, roots and tubers, prepared or preserved, nes
Tin
Under garments of textile fabrics, not knitted or crocheted
Seeds and oleaginous fruit, whole or broken, for 'soft' fixed oil
Baby carriages, toys, games and sporting goods
Pig and sponge iron, spiegeleisen, etc, and ferro-alloys
Other miscellaneous manufactured articles, nes
SITC
0 .9 5 2 6 1
0 .8 4 84 8 *
0 .8 4 6 6 6 *
0 .8 1 3 2 3 *
0 .8 1 87 1 *
0 .8 0 6 5 8
0 .7 9 76 3 *
0 .7 7 85 1 *
0 .7 7 8 94 *
0 .7 3 7 5 1 s
0 .7 3 84 5
0 .7 3 8 3 1 s
0 .7 1 7 86 *
0 .7 0 7 52 *
0 .6 7 6 9 6 *
0 .6 6 8 44
0 .5 9 8 4 2 *
0 .59 8 4 7 *
0 .59 6 5 3 *
0 .59 6 9 7 *
Commodity RSCA
Silk
Articles of apparel, clothing accessories, non-textile, headgear
Pottery
Briquettes; coke and semi-coke; lignite or peat; retort carbon
Optical instruments and apparatus
Made-up articles, wholly or chiefly of textile materials, nes
Gramophones, dictating machines and other sound recorders
Footwear
Baby carriages, toys, games and sporting goods
Office machines
Outerwear knitted or crocheted, not elastic nor rubberized
Travel goods, handbags etc, of leather, plastics, textile, others
Trailers, and other vehicles, not motorized, nes
Automatic data processing machines and units thereof
Cutlery
Under garments of textile fabrics, not knitted or crocheted
Men's and boys' outerwear, textile fabrics not knitted or crocheted
Clothing accessories, of textile fabrics, nes
Fabrics, woven, of man-made fibres (not narrow or special fabrics)
Household equipment of base metal, nes
Note: "not listed in the top twenty in comparative advantage 2005; * not listed in the top twenty in comparative advantage 1985
Source: UN-COMTRADE, author 's calculation.
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4.3.4. Shift in the pattern of comparative advantage
Tables 4.1 - 4.4 only show the structural changes in comparative advantage within
the top-twenty products. The next question is how are the general structural changes in
comparative advantages? We cannot conclude that there were structural changes in
comparative advantages by only looking at the change in comparative advantages within
the top-twenty products. This research calculates Spearman's rank correlations on RSCA
across periods i.e. 19769, 1985, 1995 and 2005 to examine separately the structural
changes of comparative advantages in the ASEAN, Japan, Korea, and China10. The 10
years are chosen as the time lag for some reasons. First, it follows Hinllopen and
Marrewijk (2004d) who apply the Gultonian regressions to estimate the most appropriate
time lag for analyzing dynamic comparative advantage. In the case of China, Taiwan and
Hong Kong, Hinllopen and Marrewijk (2004d) find that the goodness-of-fit for the first 5
or 10 year is most important. Second, this research considers the Asian financial crisis,
which might have brought significantly irregular impacts on trade data.
The coefficient equals minus one (-1) if there is perfect structural change in
comparative advantages, in contrast, it equals plus one (+1) if there is no structural
change in comparative advantages during the period of analysis. Table 4.5 represents
Spearman's rank correlation coefficients, which are all statistically significant at 1
9 The data are available only after 1976 onward. And, the latest data available are for the year 2005.
10 Discussion with Jeroen Hinloopen (Department of Economics, University of Amsterdam) results that the
Spearman rank correlation can be used to examine the shift in pattern of comparative advantage. However,
wewill face some difficulties in inferece statistics. The Spearman rank correlation gives indicator that
closer to 1 less dynamic change in the pattern of comparative advantage will be. In contrast, closer to -1
more dynamic change in the pattern of comparative advantage will be. In some papers of Jeroen
Hinllopen proposed some supplemental quantitative measures other than common used statistical
methods i.e. mobility indicator associated with Markov transition matrices, Galtonian regressions,
probability-probability (p-p) plots and the Harmonic Mass index. However, these measures are also still
lag of inference statistics.
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percent level of significance. The ASEAN, Japan, Korea, and China showed the changes
in the pattern of comparative advantages in the different degree. It is clearly shown that
the ASEAN had smaller coefficient of the Spearman's rank correlation than that of Japan,
Korea and China. It means that there were more dynamic changes in the pattern of
comparative advantages in the ASEAN than in Japan, Korea or China. Japan had the
slowest changes in the pattern of comparative advantages.
Table 4.5 Spearman's Rank Correlation Coefficients across Periods
ASEAN
Com parative A dvantage
1976 1985 1995 2005
<u> oc3 <
1976 1.00 0.54* 0.40* 0.24*
1985 0.54* 1.00 0.76* 0.61*
1995 0.40* 0.76* 1.00 0.83*
2005 0.24* 0.61s 0.83* 1.00
Japan
Comparative Advantage
1976 1985 1995 2005
ID???????????????????
8 <
1976 1.00 0.92* 0.86* 0.82*
1985 0.92* 1.00 0.92* 0.84*
1995 0.86* 0.92* 1.00 0.95*
2005 0.82* 0.84* 0.95* 1.00
(a)                         (b)
K orea China
Comparative Advantage Com parative Advantage
1976 1985 1995 2005 1987 1995 2005
o
a.5
8 <
1 976 1.00 0.78* 0.56* 0.34*
<D??????????????????????
8 <
1987 1.00 0.6 0.48*
1985 0.78* 1.00 0.78* 0.57* 1995 0.68* 1.00 0.81*
1995 0.56* 0.78* 1.00 0.82* 2005 0.48* 0.81* 1.00
2005 0.34* 0.57* 0.82* 1.00
(c) (d)
Note: * significant at 1 percent level of significance
Source: UN-COMTRADE, author 's calculation.
All countries have slower rate of change in the pattern of comparative advantage.
For example, the ASEAN had the coefficient of0.54 for 1976-1985; 0.76 for 1985-1995
and 0.83 for 1995-2005. Japan had the coefficient 0.92 for 1976-1985, 0.92 for 1985-
1995, and 0.95 for 1995-2005. This indicates that in the some stage of economic
development the structural change in comparative advantage becomes less likely. Hollis
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Chenery's patterns of development approach gives the empirical analysis of the
"sequential process" through, which the economic, industrial and institutional structure of
an underdeveloped economy is transformed over time to permit new industries to replace
traditional agriculture as the engine of economic growth (Todaro and Smith, 2006). That
might the case of the ASEAN. The high comparative advantages of the ASEAN in
traditional products (agricultural and natural resource based ones) have been replaced by
manufacture products. The transformation from agriculture to manufacture has been
spurred by foreign direct investment. After manufacture products, what comes next? As
is seen in the case of Japan, there come manufacture products based on higher
technological contents. During the period 1967-1983 Japan shifted its specialization from
unskilled /a^or-intensive products to human capital- and research and development
fi?cLDHntensive products (Balassa and Noland, 1989). In this stage, the change in the
pattern of comparative advantage is less likely to happen.
4.3.5. Relations of the patterns of comparative advantage: substitute or
complementary?
It might be believed that there is systematic shift in the pattern of comparative
advantage for the most standardized, labor-intensive manufactures from Japan to other
East Asian countries, especially the ASEAN countries. This sub-part examines the trend
in similarity of the pattern of comparative advantage between the ASEAN and Japan, the
ASEAN and China, as well as the ASEAN and Korea. The Spearman's rank correlation
is applied. The higher and positive value of the coefficient indicates more similar pattern
of comparative advantage. It also indicates stronger competition between two countries in
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the export market.' In contrast, the smaller and negative value of the coefficient reflects
more different pattern of comparative advantage. It also indicates stronger
complementary of the two counties in supplying products to the export market.
Figure 4.7 shows trends of the Spearman's rank correlation coefficient between
the ASEAN and Japan, Korea as well as China. The coefficients for the ASEAN-China
and the ASEAN-Korea were positive during the periods of observation. They ranged
from around 0.17 to 0.37 and were statistically significant. In the case of the ASEAN-
Japan, up to 1994 there had been negative value of the correlation, which implied
complementary relationship in the pattern of comparative advantage. Sharp decrease in
the correlation in the late 1970-s was mainly caused by oil-price shocks (or 'oil-boom'
according to Booth (1998)) in the international market. However, since 1995 the
coefficient has become positive and approached 0.2 (statistically significant) in 2003.
Source: UN-COMTRADE, author 's calculation.
Figure 4.7 Trends in Spearman's Rank Correlation Coefficient ASEAN+3
The pattern of comparative advantage of the ASEAN has become similar with
that of Japan. There at least three reasons for this.First, the ASEAN have missed its
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comparative advantage in the traditional groups of products (agriculture, natural resource
ones). The SITC 264 (Jute, other textile bast fibres, nes, raw, processed but not spun), 034
(Fish, fresh, chilled or frozen), 081 (Feeding stuff for animals (not including unmilled
cereals)), 044 (Maize, unmilled), 261 (Silk), 291 (Crude animal materials, nes), 121
(Tobacco unmanufactured; tobacco refuse), 683 (Nickel), and 046 (Meal and flour of
wheat and flour of meslin), among others, are SITC with decrease in their comparative
advantage for 1980-2005. There were 35 groups of products - dominated by 1-digit SITC
heading 0 and 2- with decrease in comparative advantage for 1980-2005.
Second, the main potential reason for this is the foreign direct investment (FDI)
from Japan to the ASEAN countries. Following a 'flying geese' formation Japanese
companies have invested heavily in the region since 1960s. Balassa and Noland (1989)
find that during the period 1967-1983 Japan's pattern of specialization in manufactures
changed dramatically from unskilled labor-intensive goods to human capital and R&D-
intensive products. The unskilled /a^or-intensive industries have been reallocated to the
ASEAN countries. There are two types of Japan's FDI i.e. pro-trade-oriented and anti-
trade-oriented. Kojima (1 995) finds that Japan's investment in East Asian economies has
also expanded and been generally of the pro-trade-oriented type. The increase in
comparative advantage of the ASEAN was supported by the increase of comparative
advantage in manufacture sector in which Japan put greatly her investment. The SITC
842 (Men's and boys' outerwear, textile fabrics not knitted or crocheted), 843 (Womens,
girls, infants outerwear, textile, not knitted or crocheted), 635 (Wood manufactures, nes),
761 (Television receivers), 772 (Electrical apparatus for making and breaking electrical
circuits), 653 (Fabrics, woven, of man-made fibres (not narrow or special fabrics)), 845
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(Outerwear knitted or crocheted, not elastic nor rubberized), 661 (Lime, cement, and
fabricated construction materials), 848 (Articles of apparel, clothing accessories, non-
textile, headgear), 846 (Under-garments, knitted or crocheted), 844 (Under garments of
textile fabrics, not knitted or crocheted), 246 (Pulpwood (including chips and wood
waste)), 821 (Furniture and parts thereof), 851 (Footwear), 847 (Clothing accessories, of
textile fabrics, nes), and 658 (Made-up articles, wholly or chiefly of textile materials,
nes), among others, were the SITC with increase in their comparative advantage for
1980-2005.
Third, Japan has to some extent lost its export comparative advantage due to its
foreign direct investment in the advanced economies. Kojima (1995) finds that there has
been a large outward shift of Japan's FDI toward the advanced economies in the 1980s.
The FDI is generally not of the pro-trade-oriented type but rather of the anti-trade-
oriented one. When Japan did foreign direct investment in advanced economies, the
Japan's exports of the related products to the advanced countries decreased because of
the decrease in those products. Theoretically, when the composition of industries with
lower and higher labor productivities differs between countries, trade is promoted
between these complementary partners. The degree of complementarities of comparative
advantage between Japan and her export partners has been declining, and has led to the
stagnation of Japanese export after the 1990s. Balassa and Noland (1989) finds that Japan
and the United States have similar comparative advantage i.e. human capital- and R&D-
intensive products.
Japanese products - capital and intermediate goods, which had once high
comparative advantage and were very competitive internationally for a long time- have
almost lost their comparative advantage. Several markets have been taken over by East
Asian countries, including the ASEAN, where much of Japan's (pro-trade-oriented)
investment has been allocated. Meanwhile, the complementarities of comparative
advantage between Japan and the advanced countries declined due to Japan's (anti-trade-
oriented) foreign direct investment. Those have spurred the caching-up by the ASEAN
countries to Japan.
4.3.6. Convergence in the pattern of comparative advantage
An interesting issue regarding the relationship of comparative advantage pattern
between the ASEAN and Japan; the ASEAN and China; or the ASEAN and Korea is
whether a long term equilibrium relationship exists or not. In other words, do they have a
certain level of similarity in the pattern of comparative advantage in the long run? There
might be similarity (convergence) in the pattern of comparative advantage. Theoretically,
specialization based on comparative advantage under free trade changes the (endogenous)
rate of productivity growth in sectors in the economies. Productivity levels determine
comparative advantage and affect the allocation of labor (resources) between sectors in
the economies. This sequentially determines relative rates of productivity growth, and
thereby feeds back to shape the evolution of productivity levels over time. In this way,
current comparative advantage is endogenously determined. The endogeneity of
comparative advantage in models of growth and trade has led a number of authors to
speak in term of 'dynamic comparative advantage' (Nelson, 1977; Proudman and
Reedding, 2000; Redding, 2002; Barnes et al, 2004; among others). From Figure 4.6, for
example, the correlation coefficients of comparative advantage pattern between the
89
ASEAN and Korea has fluctuated around 0.2-0.3. Could we say that there is similarity in
the pattern of comparative advantage between the ASEAN and Korea in the long run? In
contrast, the coefficient correlation of comparative advantage pattern between ASEAN
and Japan had upward trend overtime. Could we say that there is no similarity in the
pattern of comparative advantage between ASEAN and Japan in the long run?
This research applies a stationary test on the correlation series, namely
Augmented Dickey-Fuller (ADF) test. The ADF test constructs a parametric correction of
the typical Dickey-Fuller test for highest-order correlation by assuming that the series (in
this research the Spearman rank correlation coefficients, p) follows autoregressive with
order p -denoted as AR(p)- process and adding lagged difference terms of the dependent
variable pt to the right hand side of original test regression (Enders, 1995; Gujarati, 1995).
The general equation of the ADF is (Please see to the supplements in pages 337-348):
Apt =po +P,pM +2>,APt_. +8t+st (4.8)
i=l
where t and st are time and the error term, respectively. The pt is non-stationary if we
accept the hypothesis (Ho) saying that Pi=0. In contrast, the pt is stationary if we reject
the hypothesis (Ho) saying that pi=0.For testing the hypothesis, we follow conventional
Student's t-distribution tB = ---and it is compared with MacKinnon (1996) critical
se((3j)
value.
Table 4.6 represents results of the ADF stationary tests on the correlation of
comparative advantage between the ASEAN and Japan; the ASEAN and Korea; as well
as the ASEAN and China. Since the ADF test statistic higher than the chosen critical
values (1 percent, 5 percent, and 10 percent), we accept the hypothesis (Ho) saying that
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the correlation coefficient series (the ASEAN-Japan; the ASEAN-Korea and the
ASEAN-China) are non stationary series. In other words, our data indicate that there is no
long run equilibrium of the correlation of comparative patterns the ASEAN-Japan; the
ASEAN-Korea, and the ASEAN-China.
Table 4.6 Stationary Test on Pattern of Comparative Advantage
Pattern of ADF
Comparative Test Level of Critical
Advantage Statistic Significance Value Conclusions
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
Non-stationary (No long run equilibrium in the
correlation of comparative advantage pattern)
ASEAN-Japan -3.ll
ASEAN-Korea -2.36
ASEAN-China -2.80
1%
5%
10%
1%
5%
10%
1%
5%
10%
Source: UN-COMTRADE, author 's calculation.
This research, therefore, indicates that the comparative advantage pattern might be
seen in dynamic sense. Redding (2002) notes that comparative advantage is
endogenously determined by past technological change, while simultaneously shaping
current rates of innovation. The dynamics of comparative advantage might caused by the
role of input trade (Jones, 2000), friction in international trade and investment flows due
to geography, institutions, transport, and information cost (Venables, 2001), the
transmission of knowledge across borders (Grossman and Helpman, 1991), technological
differences across border (Trefler, 1995), and monopolistic competition in differentiated
products with increasing return to scale (Krugman, 1979).
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4.4. Conclusions and Policy Implications
The increase in overall comparative advantage together with the decrease in the
standard deviation implies that the increase in overall comparative advantage is
encouraged by the higher increase in comparative advantage of products, which had no or
lower comparative advantage in the past. The ASEAN, China and Korea may have a
trade-off between specialization in the goods with comparative advantage (in low
technological groups of products) and specialization in the other products with much
potentiality for comparative advantage in the future as the result of high productivity
growth as seen in the case of Japan.
There have been changes in the pattern of comparative advantage. The ASEAN
has shown the biggest change followed by China, Korea and Japan. However, the rate of
change decreased since the comparative advantage become more concentrated on the
manufacture products. The comparative advantage pattern of the ASEAN has become
similar to that of Japan. The catching up process has been spurred by the change in the
pattern of comparative advantage in both the ASEAN and Japan due to the latter's
foreign direct investment in the former, which is more pro-trade-oriented type and in the
advanced countries, which is more anti-trade-oriented one. There is no long run
equilibrium in the similarities of comparative advantage pattern between the ASEAN and
Japan, the ASEAN and Korea, as well as the ASEAN and China. Therefore, it suggests
that the comparative advantage must be considered in the dynamic sense instead of static
one.
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Chapter 5
Factor Endowments and Comparative Advantage
5.1. Introduction
Theoretically, factor endowments affect the capacity of a country in producing
goods and services as depicted by its production possibility frontier (PPF). The effect of
factor endowments on international trade then becomes a critical issue since it also
determines comparative advantage. Countries with a great quantity of factor endowments
have more opportunities to attain economies of scale in production of goods and services.
Elli Heckscher (1919) and Bertil Ohlin (1933) examine the effect of factor endowments
on international trade. The trade model of theirs is often referred to as the Heckscher-
Ohlin (H-O) model.
In the H-0 model, there are nine strict assumptions (Appleyard and Field, 2001).
First, there are two countries (let us say A and B), two homogenous goods (let us say x
and y), and two homogenous factors of production (let us say labor L and capital K)
whose initial levels are fixed and assumed to be relatively different for each country. This
assumption is frequently presented as the 2x2x2 model. Second, technology is identical in
both countries; that is, production functions are the same in both countries. Third,
production functions are characterized by constant return to scale (CRS) for both
commodities x and y, in both countries A and B. This means that when each factor of
production is increased by n times, output will also increase by n times. Fourth, the two
commodities have different factor intensities, and there will be no reversal of factor
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intensities for any factor price ratio. Fifth, tastes and preferences (utility functions) are
the same in both countries. In addition, there are homothetic1 tastes and preferences. Sixth,
markets are under perfect competition in both countries. Seventh, factors of production
are perfectly mobile within each country and immobile between two countries. Eighth,
transportation costs are zero. Ninth, there is no trade barrier and no policy restriction on
the movements of goods between the two countries. Two conclusions of the H-0 model
commonly referred to as the Heckscher-Ohlin theorems in wider sense are stated as
follows:
A country will export the commodity uses relatively intensively its relatively abundant
factor of production, and it will imports the good that uses relatively intensively its
relatively scarce factor of production. (Appleyard and Field, 200 1 , pp. 125)
In equilibrium, with both countries facing the same relative (and absolute) product prices,
with both having the same technology, and with constant returns to scale, relative (and
absolute) cost will be equalized. They only way this can happen is if, in fact, factor prices
are equalized. (Appleyard and Field, 2001, pp. 126)
This chapter is addressed to examine the two important assumptions, mentioned
above, on production (second one) and consumption (fifth one). Those two assumptions
are used to derive the production possibility frontier (PPF) and community indifference
curve (CIC). They are the central analytical tools in the neoclassical theory on gains from
trade. If the production functions are different in two countries, does the H-0 theorem
still necessarily hold? If the utility (tastes and preferences) functions are different in both
countries, does the H-0 theorem still necessarily hold? Countries in the East Asia region
have large discrepancies in the factor endowments. China and Indonesia, for example,
have a huge number of unskilled labors and natural resources. Meanwhile, Japan and
Singapore have lots of capitals but are lack of natural resources. The East Asia region
1 A function is homothetic if it is a monotonic transformation of some homogeneous function (see Hoy et al.
(1 996) for detailed explanation)
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becomes an interesting object for research on comparative advantage of industries based
on factor intensities. This chapter, therefore, takes East Asian region as a target for case
study on industries or products in which the East Asian countries have specialized.
The rest of this chapter is organized as follows. Section 5.2 describes the H-0
model in General Equilibrium (GE) framework. Section 5.3 describes the consequences
of violations of the H-0 assumptions by using numerical examples. Section 5.4
represents the analysis of comparative advantage in East Asian countries. Finally, some
conclusions are presented in section 5.5.
5.2. The H-O model in the General Equilibrium Framework
This section briefly discusses the basic theory of the H-0 model in the General
Equilibrium (GE) framework. We hope that it can give clear understanding in examining
violations of the H-0 assumptions using numerical examples presented in the next
section. Figure 5.1 shows the H-0 model in the GE framework2. Suppose, there are two
countries A and B engaging in trade each other. Country A's factor endowments labor
(L) and capital (K) are LeA and KeA, respectively. Similarly, LeB and KeB are for
country B. In our case, if (KeA/LeA) > (KeB/LeB) then country A is referred to as the
capital-rich country and country B is referred to as the labor-rich one. Both countries, A
and B, produce two goods y (sector 1) and x (sector 2), which require two inputs labor
(L) and capital (K). Let us assume that commodity x (sector 2) is labor-intensive and
commodity y (sector 1) is capital- intensive, such that(Kl/Ll) > (K2/L2).
2 We represent the four commondiagrams in one figure to show the clear relationships between production
and consumption equilibriums.
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In Figure 5.1, panels (a.A) and (a.B) show the general equilibriums in production
(inputs allocation) in country A and B, respectively. Producers (in both sectors 1 and 2)
want to minimize cost with respect to certain output level of production (least cost
combination). Pareto set of factors allocation (as depicted by curves 0iEA02 for country A
and 0]Eb02 for country B) is the locus where marginal rate of technical substitution
(MRTS) K for L sector 1 equals that of sector 2, and simultaneously equals factor price
ratio:
wKMRTS1KforL=MRTS2KforL=-r
(5-1)
MPk_ MP^_ wK
MP£~ MPL2~ wL
where MP denotes marginal product; wK and wL represent price of capital and
labor, respectively. The optimal factor allocations are in point EA and Eb for countries A
and B, respectively.
These pareto sets of factors allocations determine the shape of the production
possibility frontiers (PPF) depicted in panels (b.A) and (b.B). Since EA and EB are the
optimal factor allocations for countries A and B, these determine the number of
production x and y which then will be optimally distributed to consumers (households) in
the economies. Suppose, in both countries A and B there are two kinds of households i.e.
capital-owner household with utility function uK(x,y) and labor-owner household with
utility function uL(x,y). Income of capital-owner household is m=wK*KeA,while that of
labor-owner household is m=wL*LeA in country A.
The same logic applies in country B. Each household wants to maximize the
utility with respect to budget constraint. The pareto set of goods distribution (as depicted
by OlhFaOkh for country A and OlhFbOkh for country B) is the locus where marginal rate
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of substitution (MRS) x for y of the labor-owner household equals that of the capital-
owner household, and simultaneously equals the good price ratio:
LH _A/rocKH1\/TT?CLH -MDC*
"
vlJxfory lvuvJ xfoiy
M Uffl
py
_ px
(5.2)
MU
L H M U
K H
py
Where MU denotes marginal utility, px and py denote prices of goods x and y,
respectively. Suppose, the optimal factor allocations are in point Fa and Fb for countries
A and B, respectively.
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Figure 5.1 The H-O Model in General Equilibrium Framework
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Figure 5.2 Gains from Trade
The combination of utility functions of labor-owner household (uL) and capital-
owner household (uK) is represented by community indifference curve 3
{CIC(uL(x,y),uK(x,y))}. Since, CIC tangent with PPF at EA for country A and at EB for
country B, it shows the optimal CIC with respect to the existing PPF and price ratio
(px/py)A in country A and(px/py)B in country B. In this case,(px/py)A > (px/py)B4
according to the H-0 theorem country A will export commodity y and import commodity
x. In contrast, country B will export commodity x and import commodity y (as depicted
3 Community utility function is the aggregate individuals' utilities into social utilities. There are some
examples such as purely Utilitarian type, CIC=uL+uK; non-symmetric Utilitarian type, CIC= PiuL+
P2uK; Maximin or Rawlsian type, CIC=Min{uL,uK} ; Generalized utilitarian type; CIC= fi(uL)+ f2(uK),
where fi and f2 are concave functions; Constant elasticity type, CIC = (uL'~p +uKh>)'-p for p^l and
CIC=ln(uL)+ln(uK) for p=l (see Mas-Colell et al. (1 995) for detailed explanation)
4 This price ratio also represents individual country's comparative advantage. The H-O assumption on
perfect competition markets implies that price equals marginal cost (MC). Therefore, the expression
(px/py)A > (px/py)B can also be presented as:
(MCS /MCy)A > (MCX /MCy)B or
((wL* MP;> wK* MP^)/(wL* MP* + wK* MP*))A > ((wL* ]VU£ + wK* MP^)/(wL* MP^ H-wK* MP*))B -
Country A has comparative advantage in product y and country B has comparative advantage in product
X.
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in Figure 5.2). The equilibrium price ratio in both countries A and B are the
same(px/py)AB. The number of y exported by country A equals the number of y
imported by B, and the number of x exported by country B equals the number of x
imported by A. Countries A and B will have higher community utility function (CIC).
Table 5.1 Numerical Examples: Violations of the H-O Assumptions
Equations Case 1 Case 2 Case 3
(al asumption fulfiled) (diferent utility function) (different production function)
I ^ ^ ^ ^ ^ H Country A Country B Country A Country B Country A Country B
1. Factor Endowments: l^ ^ ^ S l l^ ^ ^ E l蝣 ^ s
- Labor (LeA and LeA) 95 100 95 100 95 100
- Capital (KeA and KeB) 100 95 100 95 100 95
2. Production Function: Ij^ ^ ^ B !IH H M Ii S i ^ S l^ ^ H IH IM
- Good y (sector 1) y = L2/5K3/ y = L2;sK3'5 y = L2/5K-"5 y = L2/5K3' y = L2/5K3/i y =L2'3K"3
- Good x (sector 2) x = L3'5K2/ x = L3/!K2' x = L3/5K2' x =L3/5Kz x = L3/5K21 x = L2"K5'
3. Utility functions: li^ ^ ^ H I^ ^ B ! 蝣蝣蝣 蝣 I
- Labor-owner household uL=x"V'2 uL=x"V'2 uL= uL = xy"5 uL = x"2y"2 uL = x"2y"2
- Capital-owner household uK = x"2y" uK = x"V'2 uK = x"V'2 uK = xy"5 uK = x"V'2 uK=x"V'2
5.3. Violations of the H-O Assumptions: Numerical Examples
This section provides numerical examples of three cases i.e. (a) all the H-0
assumptions are fulfilled (case 1), (b) utility functions are different between the two
countries (case 2), and (c) production functions are different between the two countries
(case 3). Table 5.1 represents all equations used in the three cases. (All calculation results
using Mathematica computer program are presented in the Appendix A.5. 1 ).
5.3.1. Case 1: where all assumptions are fulfilled
In this sub-section, the production functions for two countries are assumed to be
Cobb-Douglas type. The production functions for first sector (y) is y =L2/SK3/5 and for the
second sector (x) isx =L3/5K2/5. It is also assumed that country A's factor endowments
labor and capital are LeA = 95 and KeA=100, respectively; and those of country B are
LeB = 100 and KeB=95, respectively. The pareto set of factors allocations for sector 1
(good y) in country A and B is presented in Figure 5.3 panels (a) and (b), respectively.
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Since Kl is a concave function of LI, the first sector (good y) is capital-intensive. The
second one (good x) is labor-intensive. Given that (KeA/LeA) > (KeB/LeB), country A
is the capital-rich country and country B is the labor-rich country. Accordingly, the H-0
theorem postulates: "Country A will export commodity y and import commodity x,
meanwhile country B will export commodity x and import commodity y".
(a) Country A (b) Country B
Figure 5.3 The Pareto Set ofFactor Allocation for Sector 1 (good y)
In this GE framework, there are eight markets (2 countries x 2 commodities x 2
factors of production). There are eight prices to be determined in equilibrium: commodity
prices in each country PXA , pyA , P*b >PYb and input prices in each country WLA,WKA,
WLB,wKb.Due to the assumption of constant return to scale (CRS) in each sector, only
input prices need to be determined in equilibrium. The assumption of identity of factors
of production for the two countries results in factor-price-equalization5 i.e. wLa-wLb,
and wKa=wKb.Therefore, only the factor prices in one country need to be computed in
equilibrium. By using the Mathematica command function "solve" with respect to the
5 There are two important theorems relating to factor prices and factor endowments. First, Stolper-
Samuelson theorem says that "In the 2x2 production model with the factor intensity assumption, if pj
increases, then the equilibrium price of the factor more intensively used in the production of good j
increases, while he price of the other factor decreases (assuming interior equilibriums both before and
after the price change). Second, Rybcszynki theorem says that "In the 2x2 production model with the
factor intensity assumption, if the endowment of a factor increases, then the production of the good that
uses this factor relatively more intensively increase and the production of the other good decreases
(assuming interior equilibriums both before and after the change of endowment) (Mas-Collel et al., 1 995).
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general equilibrium restrictions (demand for factors equals factors endowment for both
countries, value of export equals value of import), we find that country A will export
6.37712 good y and import 6.37712 good x (see Appendix A.5.1 for the calculation). In
this case, the H-0 theorem holds.
5.3.2. Case 2: where utility functions are different
In case 2, all H-0 assumptions are fulfilled excepting the assumption on similarity
of preferences and tastes (utility function) between the two countries. In this case, it
assumed that both labor-owner household and capital owner household have the same
utility functions represented by uL=x1/2y'/2 and uK=x1/2y"2 in country A,
respectively. Those in country B are uL=xy1/5 for labor-owner household and
uK =xy1/5 for capital-owner household. By using Mathematica command function
"solve" with respect to the general equilibrium restrictions (demand for factors equals to
factors endowment for both countries, value of export equals value of import), we find
that country A will import 10.3928 good y and export 10.1184 good x (see Appendix
A.5.1 for the calculation). In this case, the H-0 theorem does not hold.
20i
20 40 20 40
(a) Country A (b) Country B
Figure 5.4 The Pareto Set ofFactor Allocation for Sector 1 (good y)
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5.3.3. Case 3: where production functions are different
In case 3, all H-0 assumptions are fulfilled excepting the assumption on similarity
of technology (production function) between the two countries. In this case, it assumed
that both sectors 1 (good y) and sector 2 (good x) have production functions y =L" K
and x=L3/5K2/5 in countryA, and y=L2/3KI/3 for sector 1 (good y) and x=L2/7K5/7 in
country B, respectively. The pareto sets of factor allocations for sector 1 (good y) in
country A and B are presented in Figure 5.4 panel (a) and (b), respectively. Since Kl is a
concave function of LI, the first sector (good y) is capital-intensive in country A. In
contrast, since Kl is convex function ofLI, the first sector (good y) is labor intensive and
the second sector (good x) is capital intensive. By using Mathematica command function
"FindRoot"6, we find that country A will import 1.03298 good y and export 1.02074
good x (see Appendix A.5.1 for the calculation). In this case, the H-0 theorem does not
hold.
Cases 2 and 3 support the Leontiefparadox saying that a country with abundant in
capital might export capital-intensive goods and import labor-intensive ones. In Cases 2
and 3, although country A is the rich-capital country, country A is an exporter of capital-
intensive good (y) and an importer of labor-intensive good (x). By using simulation
10,000 pairs of random parameters on production and utility functions, Fukiharu (2004)
finds that the H-0 theorem is observed for approximately 70 percent of the solutions
where production functions in two countries are identical and utility functions can be
different. In addition, the H-0 theorem is observed for approximately 50 percent of the
solutions where utility functions in two countries are identical and production functions
It is nothing but Newton method.
can be different. Therefore, the Leontiefparadox should not be necessarily seen as a great
contradiction of the H-0 theorem since the H-0 assumptions are difficult to fulfill in the
real world.
5.4. Comparative Advantage of East Asian Countries
This section examines comparative advantage of the East Asian countries. The
following paragraphs discuss the data, measurement of comparative advantage, definition
of industries, classification of industries, results and analysis.
5.4.1. Data
Similar with Chapter 4, this chapter also applies data on export published by the
United Nations (UN) namely the United Nations Commodity Trade Statistics Database
(UN-COMTRADE).
5.4.2. Measurement of comparative advantage
We use the RSCA index on 3-digit SITC Revision 2 that has been calculated in
Chapter 4. Basically, the RSCAy index ranges from -1 to +1 (or -1<RSCAjj<1). RSCAy
greater than 0 imply that country i has comparative advantage in good j. In contrast,
RSCAy less than 0 imply that country i has comparative disadvantage in product j. The
difference between this chapter and the previous Chapter 4 is on the classification of
products (SITC) or industries explained in the following sub-section.
5.4.3. Definition of industries
This chapter deals with products or industries classified by factor intensity.
Heckscher-Ohlin (H-O) model uses the term industry as an agglomeration of firms,
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which produce a perfectly homogenous commodity, such as 'cloth' or 'wear'. This
definition of industry is sufficient to explain the existence of international trade. However,
most empirical studies have a problem in the identification of goods. For analytical and
statistical purposes, it is necessary to classify the production, trade and consumption of
goods into sets of goods (groups). The criteria of classification used in the compilation of
international trade statistic are the extent of commodities' substitutability in consumption
and the similarity of input requirements in production. Most empirical studies concentrate
on the 3-digit level of trade statistics, which corresponds closely to the conventional
definition of an industry as a set of producers competing in the production of the same set
ofproducts7 (Grubel and Lloyd, 1975). For this reason, we use 3-digit SITC.
5.4.4. Classifications of industries
We apply classifications groups of products (industries) by Empirical Trade
Analysis (ETA)8. Based on the SITC Rev. 3 classification from the United Nations
Conference on Trade and Development (UNCTAD) and World Trade Organization
(WTO), the ETA distinguished the following six main groups of products: (a) primary
products (83 SITC), (b) natural resource-intensive products (21 SITC), (c) unskilled
labor-intensive products (26 SITC), (d) technology-intensive products (62 SITC), (e)
human capital-intensive products (43 SITC), (f) Others (5 SITC). The five SITC under
the heading 'Others' consist of 'Postal packages not classified according to kind' (SITC
911), 'Special transaction and commodities not classified to kind' (SITC 931), 'Coin
(other, than gold) not being legal tender' (SITC 961), 'Gold, non-monetary' (SITC 971),
and 'Non-identified products' (SITC 999). These five products SITC are excluded from
7 For this reason also, the terms industries and products are interchangeable in this chapter.
8 See Empirical Trade Analysis (ETA) at http://people.few.eur.nl/vanmarrewiik/eta/ for further information.
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the analysis since they are not classified by factor intensities, (see Appendix A.5.2 for the
ETA classification)
5.4.5. Results and analysis
Figure 5.5 describes trends in countries' comparative advantage (median in
RSCA) for each industry. It seems that Japan and Singapore have flatter trends in
comparative advantage compared with other East Asian countries. Decrease in
comparative advantage in unskilled labor-intensive industries has continued. Japan has
higher comparative advantage in technology-intensive industries. Korea has shown a
sharp downward trend in comparative advantage in unskilled /a&or-intensive industries
but represented an upward trend in technology-intensive industries. China has very high
comparative advantage in unskilled labor-intensive industries. Indonesia, Malaysia and
Thailand have similar trends in comparative advantage. Indonesia recently has higher
comparative advantage in unskilled labor-intensive industries compare with other
ASEAN4 countries.
Table 5.2 describes the (median) revealed symmetric comparative advantage
(RSCA) index for each industry in each country in 1995, 1995 and 2005. Negative value
indicates comparative disadvantage and positive one indicates comparative advantage.
Countries have been ranked based on the value of the index in 2005. Indonesia and Japan
in 2005 had highest values of the index in primary products and technology-intensive
industries, respectively. Meanwhile, China had highest comparative advantage in natural
resource-intensive industries, unskilled /a^or-intensive industries and human capital-
intensive industries.
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(a) Japan (b) Korea
(c) China (d) Singapore
(e) Indonesia (f) Malaysia
?f <P s^-^ ^å $$"^ -^ ^^-^/å ^ ^s^ /'s*"1s#is*h-Jf*"^ ^s^-v^-^-f"få 
. Uimum-i-opiialjnioi
(g) Thailand (h) Philippine
Source: UN-COMTRADE, author 's calculation.
Figure 5.5 Trends in Revealed Comparative Advantage: Factor Intensity
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Table 5.2 Revealed Symmetric Comparative Advantage by Factor Intensity
1985, 1995 and 2005
P rodu ct C lassification/C ountries 1985 1995 2005
1. P rim ary Products
- Indonesia -0 .85 -0.58 -0 .32
- T hailand -0 .57 -0.58 -0 .49
- C hina -0.22 * -0.29 -0 .59
- M alaysia -0 .74 -0.71 -0 .66
- Singap ore -0 .56 -0.72 -0 .80
- the Philippines -0 .83 -0.83 -0 .85
- K orea -0.96 -0.91 -0.90
- Japan -0.95 -0 .95 -0.94
2. N atural resowrce-intensive P roducts
- C hina -0 .3 9* -0 .14 -0.08
- T hailand -0.90 -0 .79 -0.38
- Indonesia -0.98 -0 .6 1 -0.42
- K orea -0.79 -0 .59 -0.60
- Japan -0.72 -0.79 -0.63
- M alaysia -0.82 -0.69 -0.6 8
- Singapore -0.76 -0.63 -0.77
- the Philippines -0.90 -0.9 1 -0.89
3. U nskilled labor-intensive products
- C h ina 0 .52 * 0 .56 0.49
- In donesia -0.69 0 .14 0.05
- T hailand 0.04 0 .19 0.0 1
- the Philippin es -0 .27 0.00 -0 .35
- K orea 0.52 0.08 -0 .37
- M alaysia -0 .43 -0.33 -0 .44
- Japan -0 .48 -0.63 -0 .6 1
- Singapore -0 .35 -0.53 -0 .70
4 . Technology -intensive products
- Japan 0.00 0.14 0.07
- K orea -0.60 -0.39 -0 .25
- Singapore -0.34 -0.28 -0 .28
- C hina -0 .78* -0.44 -0 .28
- T hailand -0.92 -0 .70 -0.46
- M alaysia -0.82 -0 .63 -0.46
- Indonesia -1.00 -0 .84 -0.6 1
- th e P hilippines -0.96 -0 .92 -0.79
5. H um an cap ital-inten sive pro ducts
- C hina -0 .51N -0 .14 -0.07
- Japan 0 .06 -0 .12 -0.13
- T hailand -0.7 8 -0 .38 -0.19
- K orea -0.06 -0.10 -0.25
- Indonesia -0.99 -0.56 -0.43
- Singapore -0.42 -0.47 -0.46
- M alaysia -0.83 -0.57 -0.47
- the P hilippines -0.95 -0.83 -0.80
Note: * in 1 987. Source: UN-COMTRADE, author 's calculation.
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In primary products, it is understandable that Indonesia, Thailand, China and
Malaysia have higher the index of comparative advantage compared with those of
Singapore, Korea and Japan. For the last 20 years, Indonesia had positive trend in the
comparative advantage in primary products, from -0.85 in 1985 to -0.32 in 2005. Table
5.3 lists the products (SITC), which have positive index. In the case of Indonesia, the
traditional agricultural products such as fish, sugar, coffee, tea and mate, spices,
margarine, tobacco, natural rubber, latex, fuel wood, pulpwood, ores, coal, crude
petroleum, gas, animal and vegetable oil have comparative advantage. Thailand and
Malaysia had relatively stable comparative advantage in primary products.
Compared with the other industries, unskilled labor-intensive industries have
shown most dynamic changes. In 1985 Korea still had high comparative advantage in this
industries but she had lost comparative advantage in 2005. In contrast, China, Indonesia
and Thailand had gained comparative advantage in the industries in 2005. It might
strongly support the "flying geese" paradigm in East Asian region. Table 5.3 shows
Chinese products in these industries, which have comparative advantage. They include
textile, cotton fabric, floor covering, garment, glass, glassware, pottery, sanitary ,
furniture, toys, baby carriage, office and stationary supplies, etc.
Japan is the only country with high comparative advantage in technology-
intensive industries. However, for the other counties, there are upward trends in the
comparative advantage during the last two decades. Although, the other countries have
still comparative disadvantage in these industries, they have shown very fast catching up
process. Especially, China had the comparative index -0.78 in 1985 and -0.28 in 2005 just
below those of Korea and Singapore. Table 5.3 shows Japanese products in the
technology-intensive industries that have comparative advantage in 2005. They include
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hydrocarbons, carbolic acids, condensation products, regenerated cellulose, steam boiler,
steam engine, internal combustion piston engines, rotating electric plant, tractors, textile
and leather machinery, etc.
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T a b le 5 .3 C o u n tries ' C o m p ara tiv e A d v a n ta g e in 2 0 0 5
Pri m ary P roducts: N atural R esource-I nten s i¥e Unskilled jt aior-In te ns ive H um an capital-lntensi¥e Technology-Intensive P roducts:
Indonesia P rod ucts: P rodu cts : P roducts : Japan
C hina C hina C hina
SITC CommodityDescription SITC  Commodity Description SITC Commodity Description SITC Commodity Dcscriptio S ITC  Commodity Description
Fish, fresh, chilled or frozen
Fish, dried, sailed or in brine; smoked fish
Crustaceans and moluscs, fresh, chilled,
 Manufactures of lcalhcr o
612 Icalher,nes;etc ns, tannedordressed; pici tannd ordrssd
651 Textileyam Colon fbrics, w - special fabrics)  n,ofman-made fibres (not Synthetic dye, natural indigo, lakes
Rubber tires, tire cases, inner and flaps, for
wheels of oil kinds
iron, slcc! casting, forging and stamping, in
Hydrocarbons, ncs, and derivatives
Carboxvlic acids, and their cierivalh
Condensation, polyconden
polvaddilion product036 frozen,suited,elc Fish, crusaceansand molluscs, prepared or
037 preserved,nes Suga con fcclionery and preparations, non-
Vcnccrs, plywood, improved" wood and oiher
vood worked nes"
Wood manu factures, nes
Lime, cemenl, and fabricated conslruclion
 " special fabrics) Textile fabrics, woven, other than cotloi
654 man-made fibres Knited orcrocheted fabrics (including
67? theroughslate,ncs Structres and part, nes, of iron, steel or
691 aluminium Wire producls (excluding insulated
 y t s Regeneraedcelulose; derivatives of celuloi
584 vulcanized fibre Misel aneous chemical products, no;
062   chocolate 66 1   materials tubular, etc, fabrics) ;lclrical wire); fencing gril ls iliary plant; ant! parts
Cofee and coftce substitutes
Ciay and refractory construction material;
Tulle, lace, embroidery, ribbons, trimmings Nails, screws, nuls, bols, rivets, etc, of iron. 71 1   thereof, nes
072   Cocoa
y and relnictory
Pig and sponge iron, spiegclcisen, etc, and ferro-
and other smal wares itcel or copper 7 12  Sleam engines, turbines
074 Teaandmate
075 Spices
671 alloys
685 Lead Miscelaneous non-ferous base metals,
657 Special textile fabrics and related products Made-up arcles, wholly o chifly f texile
658 materials,ncs
695 Toolsforusein thehandorinmachines
696 Cutlcrv
697 Householdequipmentofbasemelal,nos
 Internal combustion piston engines, and parts
7]3 thereof,ncs
716 Rotatingelectricplantandparts ihereof,lies
Margarine and shortening
Tobacco, manufactured
Seeds and oleaginous fruit, whole or
broken , for other fixed oils
employed in metalurgy 659 Floorcoverings,elc
664 Glass
665 Glassware
699 Manufacturesofbasemetal,ncs Television ceiver
 Olhcr power generating machinery and purls
718 thereof,nes Tractrs (other than those falling in heading
722 74411and7832)
Natural rubber latex; rubber and gums
Fuel wood and wood char
666 Pollen' Sanitary, plumbing, healing, lighting
 Radio-broadcasl receivers Grmophones, dictatng machines and other
763 soundrecorders
Civil engineering, contraclois' plant and
equipment and parts, ncs
Textile and leather machinery, and parts thereof,
 uel wood and v Plp (icluding chips and wood
246 waste)
812 fixluresandfillings,nes Furniture and part threof  Cycles, scooters, motorized or not; ir
785 cariages
724 ncs Printing, bookbinding machinery, and pans
  Wood, si mply worked, and railway sleq>ers
248 of wood
Travel goods, handbags etc, of leather, Trailers, and other vehicles, not motorized , 726  thereof, nes
plastics, textile, oihers 786   ncs Olher machinery, equipment, for speci al ized
Pulp and waste paper
Other man-made fibres suitable for
Men's and boys' outerwear, lexlilc fabrics Watches and clocks industries; parts lies
ot knitted or crocheted    Hiterwcor, tcx ti l Olher miscelaneous manu factured articles, Metahvorking machi ne-tool s, purls and
ig, and waste
  omens, girls, infants outerwear, tex ti le.
843 notknittedorcrocheted
899   ncs 736 accessories thereof, nes Metalworking machi ry (other th an machine-
sand and gravel   znts of textile fabrics, not
knited or crocheted
737 tools),andparts,ncs  Healine and coolieequipment and parts
Natural abrasives, net niltccl or croche
O uterwear knitted or crocheted, not clastic
  caling and cooling equipment and parts
741 thereof,ncs
entrain of base metals, ncs 845   nor rubberized Pumps for liquids; liquid elevators; and parts
Coal, lignite and peat 846  Undcr-gurmenls, knitted or crocheted
742 thereof,nes      ;nlritugcs; filtering
Crudepctro n andoils obtained from 847  Clothing accessories, of textile fabrics, nes apparatus; olo, parts3 3 3   bituminous minerals Articles of apparel, clothing accessories. Mechanical handling equipment, and parls
  Residual petroleum products, ncs an<i
335 relatedmaterials
m-texti le, headgear 744 thereof,lies      nd accessories ol"mad
Gas, natural and manufactured
851 Footwear Baby ca iages, toys, games and sporting   Non-electric parts and uci
749 ncs
Other fixed vegetable oils, iluid orsolid. 394   goods ; for machines of
424 crude,refined Animal and vegetable oils and fals, pocssd,and waxes ind stationary supplies, ncs 759 headings75lor752
Electrical apparatus for making and breaking
772 electricalcircuits
Electro-medical and radiological ecjuipmcr
lie, microeircuits, Iransistors, va lves,
776 etc
778 Electricalmachinery and apparatus,n>
Optical instruments and apparatus
lg, checking, analysis, c
instruments, ncs, parts
Photographic apparatus and equipment, nes
Photographic and cinematographic suppl ies
Optical goods i
Source: UN-COMTRADE, author 's calculation.
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5.5. Conclusions
This chapter examines the role of factor endowments in international trade. The
H-0 theory is constructed under strict assumptions. This chapter examines two crucial
assumptions in the Heckscher-Ohlin (H-O) theory i.e. those on similarities in production
(technology) and utility (taste and preference) functions. By using numerical examples,
this chapter shows that the H-0 theorem does not necessarily hold when assumptions on
production and consumption are violated. Therefore, the Leontief paradox should not be
necessarily seen as a great contradiction of the H-0 theorem since the H-0 assumptions
are difficult to fulfill in the real world.
Countries in the East Asia region have large discrepancies in the factor
endowments. By applying Revealed Symmetric Comparative (RSCA) index, this chapter
shows that China, Indonesia and Thailand have comparative advantage in unskilled
labor-intensive industries, meanwhile only Japan has comparative advantage in
technology-intensive industries for the last two decades. The governments should
encourage the development of unskilled labor- and technology-intensive industries since
these two industries have comparative advantage in the current and future periods. These
industries are analyzed further in the flying geese pattern presented in Chapter 7.
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Chapter 6
Dynamic Specialization and Convergence
in Trade Pattern
6.1. Introduction
Exports structure as well as the path and prospects of economic development in a
country are likely to be closely related. The country might have linear structural change
in the economic development starting from agricultural sector basis to manufacturing
sector basis and even further service sector basis, subsequently (Todaro and Smith, 2006).
Chapter 4 has shown that the pattern of comparative advantage of the ASEAN has
become gradually similar with that of China, Korea or even Japan. Nevertheless, there are
no long-term equilibriums (steady states) in the similarity of the patterns of comparative
advantage.
As far as the patterns of comparative advantage is concerned, it might be argued
that the advanced countries will have a less dynamic structural change in their
comparative advantage due to the domestic full employment if it is compared with that of
the less developed countries. Hence, the comparative advantage and steadiness of the
pattern seem to be in the parallel direction with the prosperous development (Worz,
2005). Advanced countries are more likely to export manufactured products; meanwhile
less developed countries export primary products. Chapter 4 also provides a supportive
empirical evidence for this matter. Japan and Korea, which have relatively higher level of
the economic-development than that of China and ASEAN, have concentrated their
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exports on manufacture products and become less dynamics in their comparative
advantage. Therefore, the patterns of comparative advantage and structural changes are
important issues in the context of economic development.
This chapter aims to analyze the dynamic specialization and convergence of trade
patterns in the eight selected East Asian countries i.e. Japan, Korea, China, Singapore,
Indonesia, Malaysia, Thailand and the Philippines.. The rest of this chapter is organized
as follows. Section 6.2 describes briefly the literature review. Section 6.3 represents the
methodology, which consists of the data, econometric models and the Spearman's rank
correlation. This chapter applies econometric models to analyze the differences in
dynamic specialization across countries and industries. Meanwhile, the Spearman's rank
correlation is employed to examine the convergence in the pattern of comparative
advantage among the East Asian countries. Section 6.4 shows the results and analysis.
Finally, some concluding remarks are presented in section 6.5.
6.2. Literature Review
Both economic integration and globalization have currently reshaped countries'
specialization and structure of industries. The issue of specialization and concentration is
important to economic policy and to the countries' competitiveness for at least two
reasons (Aiginger, 1999). First, as far as the diversity of exported products is concerned,
specializing only in limited groups of products might increase risks for the economy. Ifa
country merely specializes in a limited numbers of exported products, the country might
have some domestic problems when there are any international shocks in those products.
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For example, Indonesia had fiscal problems in the early 1980s when the price of oil
declined sharply since the revenue from the oil sector was the main government revenue.
Second, economic integration can enhance efficiency and competitiveness as a result of
the searching of countries" specialization, taking advantage of scale economies,
deepening the division of labors, decreasing in the transport costs, etc. There are many
researches analyzing the specialization and convergence of industrial structure. For
example, Krugman (1991) finds that manufacturing is more regionally concentrated in
the US than in Europe. Several other researches are summarized in 6.1.
Related to the issue of structural convergences across countries and in parallel
direction with the integration process in the East Asian region, a crucial question on the
dynamics of countries-specific specialization is arising: how far have the specialization
and convergence of comparative advantage of the East Asian countries been going on?
With many countries and industries, as well as the different initial distributions of exports
and imports across countries and industries, different outcomes might be possible.
Aiginger (1999) and Worz (2005) note four possible combinations between the trade
specialization and convergence in the trade patterns. All of which are depicted in Figure
1- i.e. more-specialized together with diverging in the trade patterns (Case 1); less-
specialized together with converging in the trade patterns (Case 2); more-specialized
together with converging in the trade patterns (Case 3); and less-specialized together with
diverging in the trade patterns (Case 4).
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Table 6.1 Some Researches on Specialization and Convergence of Industrial Structure
. j. . , . Time Country Data Aggregate D....1*Author, Year Variable Indicator Analysis /Region Source Result
Krugman, 1991 Employment Sumofabsolutedifference Specialization 1947-1985 USA census ^^•E jtSIC In4regionsdecreasing
Brueiha'rt~1995 "Employment"""Gini_~____"'"""""_"_[Concentration __7980-Y990 ]] EU_"~"[____~ EU_ ?A'Si'.NACE ___In _4_qut_qf18_sector increasing
Dollar,Wolff, Variationofexport n lno^ 9countries ^á" å å ,crro Increasingin6,decreasingin6sectors
1995 P specialization(Balassa) Concentration 1970-1986___ __ ______OECD 2_dig_te_SITC 5____'
"""," Sumof absolute difference" """Concentration"," ""l"956-l"99d " """ , XITITCt EU 17 sectors Deconcentration up to 80s,
Molle, 1997 Employment Loca,lon coefficient specialization _ : .. ___. despecialization
Concentration 1976-1989 EU (l"d EU, 27 industries Concentration increases in 6 of 10
Amiti, 1998 Production Gim specialization countries) ___UNI_D_O ____ counties, m_17_of_27__ndustri_es
Sta"nda"rd"devia"tio"n o"f l"956-T9"92" OECD 20 countries
Dalumn et al, 1 998 Exports export specialization Specialization 20 countries In 16 out of20 countries decreasing
(Balassa) __ ___ __ ___
Standard deviatioii of " ""f956- l"992 " OECD 60 industries
Exports export specialization Concentration 20 countries In 55 out of 60 industries decreasing
(Balassa) __ _ _
Concentration," ~ 1971-1 991 , å OECD 1 9 sectors Stronger decreasing in exports than in
Laursen, 1998 Export,R&D beta specialization ______1_9~_'eS. __ ____patents _____ ___.
fgj"^3"'-' Production Absolute,relativeshares Concenfration 1985-1993 ^^ °ECD 35sectors ll.4increaseinaverageindustry
knarvik et al Production^ A"b"soiute","reiative," " """." f970-Y992 OECD, 22/2~7~ sector Tentative result: Europe tends to
1999 trade locational Concentration tu UNI_DO 104 includes concentrate
Worz",2005~" Export Simpleregressions Speciaiizaiion"""^^^""6Regions ^^"""ISf Despecia^"
Source: mainly from Aiginger (1995) and some additional sources.
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First, Case 1 takes place if countries in the region increasingly exploit their
comparative advantages, and then reinforce their patterns of specialization accordingly.
This likely happens if the specializations are induced mainly by the absolute advantages.
For example, one country in the region exploits its oil as the main exported products; in
contrast, the neighbor countries have no oil. Then, this country will increase its
specialization and have more divergence in the trade patterns. Case 2 occurs in a parallel
direction with the rising importance of intra-industry trade (IIT)1, and it is often observed
for the homogenous trading partners at an advanced stage of development.
o
Case -1: Case 3:
Increasing Specialization Increasing Specialization
Diverging trade pattern across countries Converging trade pattern across countries
Case 4: Case 2:
Decreasing Specialization Decreasing Specialization
Diverging trade pattern across countries Converging trade pattern across countries
Diverging C onverging
Trade-Pattern Con verge nce
Figure 6.1 Four Possible Combinations: Specialization and Convergence
Third, an example for Case 3 is that a dramatic increase in demand for computer
equipments might cause specialization in the production of these products by countries
that initially showed weak specialization in different industries such as textiles, food,
furniture, etc. Fourth, Case 4 may happen, for example, if one furniture-producing
country immediately shifts part of its production into the information and
communications technologies sector, while another electronic producer moves toward
1 IIT occurs when a country is both exporting and importing items in the same product classification
category. In contrast, inter-industry trade happens when a country's exports and imports are in different
classification category. Grubel and Lloyd (1975) mentioned several possible explanations for the
occurrence of IIT, such as: product differentiation, transport costs, dynamic economies of scale, degree of
product aggregation, differing income distribution in countries, and differing factor endowments and
product variety.
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transportation sector. The East-Asian region consists of diverse economies. Accordingly,
one main question intended to answer is: Which cases do the East-Asian countries lie in-
Cases 1, 2, 3 or 4? In other words, this chapter is addressed to answer the questions: (1)
whether the specializations of the East Asian countries become increasing (more
specialized) or decreasing (less specialized / despecialized) (2) whether the patterns of
comparative advantage becomes more similar (convergent) or more different (divergent)
across countries in the East Asia region. Chapter 4 has discussed to some extent this issue
in the case of the ASEAN as one entity. In this chapter, the individual countries i.e. Japan,
Korea, China, Singapore, Indonesia, Malaysia, Thailand and the Philippines are
considered.
6.3. Methodology
6.3.1. Data
This chapter uses data on Revealed Symmetric Comparative Advantage (RSCA)
index previously presented in Chapter 4 (Appendix 4.2). The index is calculated by using
exports database taken from the United Nations Commodity Trade Statistics Database
(UN-COMTRADE). As in Chapter 5, we focus on 234 groups of products SITC (3 digit
level) classified by the factor intensities which have been made by the Empirical Trade
Analysis (ETA) i.e. primary products (83 SITC), natural resource-intensive products (21
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SITC), unskilled labor-intensive products (26 SITC), technology-intensive products (62
SITC), and human capital-intensive products (43 SITC)2.
6.3.2. Econometricmodel3
An econometric model (6.1) is commonly used to examine the dynamics of
comparative advantage across countries and across products4 (Laursen, 1998; Worz,
2005):
RSCAijT =a +P RSCAij0+8ij (6.1)
where RSCA;j T and RSCA^ 0are Revealed Symmetric Comparative Advantage of
country i in product j for years T and 0, respectively. Sy denotes white noise error term5.
The coefficient P indicates whether the existing comparative advantage or specialization
patterns have been reinforced or not during the observation. The simple regression model
can be used to detect the dynamics in specialization. For the illustration, Figure 6.2
represents RSCAs for SITC 001 and SITC 002 in 1995 (horizontal axis) and 2005
(vertical axis), respectively. If P is not significantly different from one (P=l), there is no
change in the overall degree of specialization. The difference between RSCAooi,i995 and
RSCAoo2,i995 (AB) equals the difference between RSCAooi,2oos and RSCAoo2,2OO5 (DE).
2 Following the same arguments of Grubel and Lloyd (1975), terms products and industries are
interchangeable in this chapter.
3 This preliminary analytical tool applied in the cases of India and China has been presented by the author
in the 10th International Conference Society for Global Business & Economic Development (SGBED)
"Creativity & Innovation: Imperative for Global Business and Development", Kyoto, Japan August 8-1 1 ,
2007, The author would like to thank Glenville Rawlins, Ph.D and Dr. Xu Ming (Dong Hua University,
China) who suggested the author to cluster the analysis based on industries/products and countries.
4 See Aiginger (1999) for very good discussion on the indicators of specialization and concentration.
5 White noise means that the error terms fulfill all the classical regression assumptions. Error terms are
normally independently distributed (NID) with zero mean (0) and constant variance (a2) i.e.
Sli ~NID(0,a2) -
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P>1 indicates increased specialization of the respective country. The difference between
RSCAooi,i995 and RSCAoo2,i995 (AB) is smaller than the difference between RSCAoo1,2005
and RSCAoo2,2O05 (EF). Finally, 0<|3<l indicates despecialization - that is, a country has
gained comparative advantage in industries where it did not specialize and has lost
competitiveness in those industries where it was initially heavily specialized (Worz,
2005). In the event of P<0, no reliable conclusion can be drawn on purely statistical
grounds; the specialization pattern is either random, or it has been reversed.
RSCAj.2005 P>1 -> EF>AB
P=l -> DE=AB
O<P<1 -» CD<AB
RSCAj.1 995A B
RSCA001.1995 RSCA002.1995
Figure 6.2 Illustration of Dynamic Changes in Comparative Advantage
6.3.3. Hypothesis testing
-Different dynamics in the specialization across countries
It might be believed that the dynamics in specialization across countries and
across industries are different. There are many researches analyzing the specialization
and convergence of industrial structure. Krugman (1991) finds that manufacturing is
more regionally concentrated in the US than in Europe. Worz (2005) compares revealed
comparative advantage for six regions i.e. the Organization for Economic Cooperation
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and Development (OECD) north and south, the South and East Asia, the Latin America,
the Central and Eastern Europe. Worz finds that the dynamic of RCA across group and
overtime shows a global tendency toward decreases in the intensity of specialization. To
examine this issue in the East Asian countries, we add dummy variables for countries
(Df) into equation (6.1)6:
RSCAS>T =a +p RSCAij0 +£Y,(d?RSCAiji0)+^ (6-2)
i=l
where cojj denotes white noise error terms. a,p,Yj are constants, parameters
estimated and D,c are dummy variables for countries, respectively. Since, there are eight
countries to be compared, there must be seven country-dummy variables:
r flKoreaDc=\
1 [0Otherwisej lChina[0 Otherwise
D
c = f1 Singapore
3 [0Otherwise
c JlIndonesia
4 ~10 Otherwise
T
-> C 1 Malaysia
Us = I a r-\4.i :
u winerwise
1 ThailandD^=
0 Otherwise
D
1 Philirvnini*
C _ I*
0 Otherwise
6 This chapter uses RSCA instead of RCA for several reasons as mentioned by Volrath (1991), Laursen
(1998) Aiginger (1999) and Worz (2005), among others. First, RCA is basically not comparable on the
both sides of unity since the index ranges from zero to infinity. A country is said not to be specialized in a
given product if the index ranges from zero to one. In contrast, a country is said to be specialized in a
given product if the index ranges from one to infinity. Second, if RCA is applied in estimating the
econometric model, one might obtain biased estimates. RCA has disadvantage of an inherent risk of lack
of normality. A skewed distribution violates the assumption of normality of the error term in regression
analysis, thus not providing reliable inferential statistic. Third, the use of RCA in regression analysis
gives much more weight to values above one, when compared with observation below one. Please see
also to the supplements in pages 337-365.
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From the econometric model (6.2), the estimated coefficients of specialization for
each country can be determined as presented in in Table 6.1 (column 2). The coefficient
of specialization for Japan is (3 since Japan has zero for all country-dummy variables.
Hence, Japan is as the basis of evaluation. The coefficients of specialization for Korea,
China, Singapore, Indonesia, Malaysia, Thailand and Philippine are given by p-H/i, fi+j2,
P+y3, p+y4, p+y5, p+y6, and (3+y7, respectively. The significance of a specific country-
dummy variable ( Df ) implies the difference between dynamic specializations of the
country and that of Japan.
Table 6.2 The Coefficients of Specialization and Hypothesis Testing:
across Countries
Countries Coeffi c
ient of
Special
i zation
Hypothesis Testing (Ho)
Japan Korea China S ingap ore Indonesia Malaysia Thai land Philippine
Japan p !B H S i! !蝣 蝣 蝣 蝣 !
Korea. P+T l P =i3+Yi i n ^^^H i IB B B II ^ H !
China P+72 P =P+Y2 P+T i =P+72
S ingapore P+T3 B =B-W3 P+7. =P+73 P+72=P+73 iB B il
Indones ia P+IM P =P+74 P+T i=P+74 P+Y2=P+74 P+73=P+T4
Malays ia P+Y5 =P+T5 P+y i =p-tT5 P+T2=P+T5 P+73=P+75 P+74=p+ys M H H I l
Thai land P+T6 P =P+76 P+r i =p-h-6 P+T2=P+T6 P+Y3=P+T6 P+74=P+76 P+y5=P+76 w s m ¥
Philippine P+77 f+77 P+7 l =P+77 B-w2=R-w7 (3473=0+77 p+y4=P+77 0+75=0+77 P+76=P+77
Table 6.2 (column 3-10) also represents the hypothesis testing. For example, to
examine the whether Japan and Korea show a statistically significant difference in their
dynamic specializations or not, this chapter constructs the null hypothesis (Ho): P =P+Yb
and the alternative hypothesis (Ho): P #+yi. For Japan and China, the null hypothesis is
(Ho): P =P+Y2, and the alternative hypothesis is (Ho): P #+Yi- Finally, for Thailand and
the Philippines the null hypothesis is (Ho): P+Y6 =P+Y7, and the alternative hypothesis is
(H0): P+y6 ^ P+Y7.
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This chapter does the hypothesis testing by using the Wald test7. In general, the
statistic ofWald test is given as follows :
F
=(4 -R^)n-k ~F(m,n-k) (6.3)
(1-R2ur) m
where R^R and RR are the coefficients of determination of the unrestricted regression
and the restricted regression, respectively; n is the number of observations (data); k is the
number of coefficients (including constant), and m is the number of restrictions. The
statistic (ratio) is distributed following the F distribution with m and n-k degree of
freedom. If the ratio defined in (6.3) exceeds the critical value F(m,n-k) for a specific
level of significance (say, a is 1%, 5% or 10%), the null hypothesis is rejected. In our
case, the number of restriction (m) is 1 and, the number of coefficients (including
constant) k are 9 and the number of observations (n) is (234x8)= 1872. Therefore, the
critical values are 6.63, 3.84 and 2.37 for the level of significances 1%, 5% and 10%,
respectively.
7 See Intriligator et al. (1996) for detail explanation about Wald coefficient restrictions test. Basically, the
Wald test calculates the test statistic by estimating the unrestricted regression and the restricted
regression- without and with imposing the coefficient restrictions specified by the null hypothesis, Ho.
The Wald statistic measures how close the unrestricted estimates come to satisfying the restriction under
the null hypothesis. If the restrictions are in fact true, then the unrestricted estimates should come close to
satisfying the restrictions.
8 The other formula:
p _ (RSSR - RSSUR)/m where RSSr and RSSUR are the residual sum of squares from the restricted
RSSUR /(n-k)
regression and unrestricted regression, respectively.
123
Reject Ho
1%
5%
10%
6.63
3.84
2.37
Figure 6.3 F-Critical Values
-Different dynamics in the specialization across industries
The dynamic specializations might differ across industries. It might be generally
believed that the comparative advantage in the primary and natural resource-intensive
industries changes very little if compared with the unskilled /a&or-intensive, technology-
intensive and human capital-intensive industries. To deal with this matter, a little
modification of the econometric model (6.1) is formulated by adding dummy variables
for industries Df as follows:
RSCAjT =<|> +ti RSCAj0 +^5k(DPRSCAj0)+sJ (6.4)
where RSCAj;t and RSCA^o are Revealed Symmetric Comparative Advantage for
product j in years T and 0, respectively; Sj are white noise error terms, a,(3,5k are
constants and parameters estimated; and D^ is dummy variables for industries. Since
there are five categories of industries, the four industry-dummy variables are set:
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Df=
D^=
D^=
d:=
1 Natural - resource int ensive industries
0 Otherwise
1 Unskilled - labor int ensive industries
0 Otherwise
1 Techno log y int ensive industries
0 Otherwise
1 Human - capital int ensive industries
0 Otherwise
From the econometric model (6.4), the estimated coefficients of specialization for
each industry are presented as in Table 6.3. The coefficient of specialization for the
primary industries is r\, since it has zero for all industry-dummy variables. The
coefficients of specialization for the natural resource-intensive, unskilled labor-intensive,
technology-intensive and human capital-intensive industries then are defined as r|+5i ,
Ti+82 , ri+83 and n+54; respectively. The significance of industry-dummy variable (D£)
implies the difference between dynamic specialization of specific industries and that of
the primary industries.
Table 6.3 The Coefficients of Specialization and Hypothesis Tests:
across Industries
Pro ducts
Coefficient of
S peci alization
Hypothesis Testing (Ho)
Primary Natural
reso urce
Unskiled
labor
Techno logy Human
cap ital
Primary Tl 蝣^ B H B li^ ^ H
Natural resource 1+5, Tl =Tl+8i S U M !I^ ^ M I^ ^^^^^^BI
Unskiled la bor ti+52 蝣n =n+82 T|+Sl =T|+S2IH ^ H Im s m mj
Techno logy ti+83 I =1+5, ti+5i =ti+53 Tl +82=T|+53 I^ ^ H Ii S M H
Human capital Tl +54 Ti =ri+54 T|+81=T[+54 Tl+52=Tl+S4 T| +53=Tl+84
Table 6.3 also shows other kinds of hypothesis testing. For example, to examine
the whether the primary and natural resource-'mtensxvQ industries show statistically
significant different in their dynamic specialization, this research constructs null
hypothesis (Ho): y\ =r|+8i, and alternative hypothesis (Ho): r\ #1+81. For theprimary and
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unskilled /a6or-intensive industries, the null hypothesis is (Ho): t| =ti+52, and the
alternative hypothesis is (Ho): T] #1+81. Finally, for human capital-intensive and
tec/zwo/ogy-intensive industries the null hypothesis is (Ho): ll+83=11+54, and the
alternative hypothesis is (Ho): r|+83#|+54. This research does hypothesis testing using
Waldtest:
F= fe-Rj)"-k ~F(m,n-k) (6.5)
If the ratio defined in (6.5) exceeds the critical value F(m,n-k) for level of
confidence, the null hypothesis is rejected. In this case, the number of restriction (m) is 1
and, the number of coefficient (including constant) k is 6 and number of observation (n)
is (234x8)= 1872. Therefore the critical values are 6.63, 3.84 and 2.37 for the level of
significance 1%, 5% and 10%, respectively.
-Different dynamics in the specialization across products within country
This research also examines whether the difference in dynamic specializations
across products also happen in each country. The econometric model (6.6) is applied for
each country as indicated by i:
RSCA'T =tf +T1iRSCA-0 +£5'k(DPRSCA;0)+s' (6-6)
k=l
6.3.4. Estimation
Since the data used in this chapter is cross sectional one, we might have to deal
with the assumptions of the classical regression model. Conventional wisdom says that
This sub-section mainly relies on the EViews 4 User's Guide.
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the problem of autocorrelation is a feature of time series data and heteroscedasticity is a
feature of cross-sectional data (Gudjarati, 1995). Therefore, we can expect that
heteroscedasticity might be in our case. Worz (2005) also finds that heteroscedasticity
was initially a problem; therefore, the robust standard errors computed using the
White/sandwich estimator of variance was then employed.
The existence of autocorrelation also might be possible. When the form of
heteroscedasticity is not known, it might not be possible to get efficient estimates of the
parameter using weighted least squares (WLS). The ordinary least squares (OLS) gives
consistent parameter estimates in the presence of heteroscedasticity but the usual OLS
standard errors will be incorrect and should not be used for the inference purposes.
Therefore, this research applies Heteroscedasticity and Autocorrelation Consistent
Covariance (HAC) when the usual OLS have violated the homoscedasticity or no-
autocorrelation assumptions10. There are two possible approaches i.e. Heteroscedasticity
Consistent Covariance (White) and HAC Consistent Covariances (Newey-West). White
(1980) formulated a heteroscedasticity consistent covariance matrix estimator which
provides correct estimates of the coefficient covariances in the presence of
heteroscedasticity of unknown form. The White covariance matrix is given by
T
w
~T-k (x'xr^/jx.^.Jcx-x)-1 <6-7)
where T is number of observations, k is the number of regressors, and ut is the
least squares residual. The White covariance matrix assumes that the residuals of the
10 It is important to note that HAC (either the White Heteroscedasticity consistent or the Newey-West HAC
consistent covariance estimates does not change the point estimates of the parameters, only the estimated
standard errors.
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estimated equation are serially uncorrelated. Newey and West (1987) derived a more
general estimator that is consistent in the presence of both heteroscedasticity and
autocorrelation of unknown form:
Z Nw-lX'Xr ^X'X)"1 (6-8)
where:
T t A , v U,
^=^-riXutx.x.+2J l 77 Xxtutut-vXt_v+xt_vut_vutxt
a ~k t=i v=iU q+1A=v+i
q, the truncation lag, is a parameter representing the number of autocorrelations
used in evaluating the dynamics of the OLS residuals ut. Following the suggestion of
Newey and West, Eviews set the q to q = floor(4(i7100)2/9).
To determine which approach is suitable for a specific model, we follow some
stages. First, the OLS is applied and then the residual testing on heteroscedastity and
autocorrelation are conducted. If the test shows that there are no autocorrelation and
heteroscedasticity simultaneously, then we apply the OLS. Second, if only
heteroscedasticity exists, we use the White Heteroscedasticity Consistent Covariance.
Third, if the autocorrelation and heteroscedasticity exist, we apply the HAC Consistent
Covariance (Newey-West).
6.2.5o The Spearman's rank correlation
As far as the flying geese formation is concerned, it might be believed that there
will be dynamic change in the pattern of comparative advantage. Japan is the leader in the
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formation. The other East Asian countries' pattern of comparative advantage might
become similar to that of Japan as the head in the formation. In other words, there will be
convergence in the pattern of comparative advantage. Similar with Chapter 4, this chapter
applies statistical hypothesis test procedure of correlation on Revealed Symmetric
Comparative Advantage (RSCA) in examining the convergence in pattern of comparative
advantage.
6.4. Results and Analysis
6.4.1. Dynamic specialization across countries
Table 6.4 represents the estimation results of econometric model (6.2) for two
periods of observation 1985-1995 and 1995-2005. The coefficients of specialization P
(Japan) are positive and ranges from zero and one (i.e. 0.903 and 0.871) indicates that
Japan showed despecialization for the periods 1985-1995 and 1995-2005. The
coefficients of specialization for other countries can be got by adding up the coefficient
of specialization of Japan and the corresponding coefficients of the country-dummy
variables. For example, the specialization coefficients of Korea in 1985-1995 and 1995-
2005 are 0.702 (=0.903-0.201) and 0.818(=0.871-0.053), respectively.
It is previously mentioned that heteroscedasticity problem might exist. The OLS
estimation results show the problem of heteroscedasticity and autocorrelation. Since the
autocorrelation and heteroscedasticity problems exist, the Newey-West HAC Standard
Errors and Covariance estimation method is applied. All coefficients of country-dummy
variables in the both periods 1985-1995 and 1995-2005 are negative (except country-
dummy 3 (Singapore=l) for 1995-2005) and statistically significant (except country
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dummy 1 (Korean1) and country dummy 5 (Malaysia=l) for 1995-2005). It indicates that
countries excepting Singapore in 1 995-2005 had decreases in their specialization greater
than that of Japan.
Table 6.4 The Estimation Results: Specialization across Countries
(1985-1995 and 1995-2005)
Periods
-0.07 1* 0.016 -0.069 * 0.0 13
0.903* 0.023 0.871* 0.022
-0.20 1* 0 .04 0 -0 .053 0.034
-0.34 1* 0 .049 -0.100** 0.040
-0.113** 0 .043 0 .015 0.029
-0.3 15* 0 .040 -0.118* 0.031
-0.185* 0.038 -0.060 0.026
-0.293 * 0.048 -0.195* 0.038
1985-1995 1995-2005
Variable Coefficient Standard Error Coefficient Standard Error
C onstant
Specialization (Japan)
Country Dummy 1 (Korea=l)
Country Dummy2 (China=l)
Country Dummy3 (Singapore=l )
Country Dummy4 (Indonesia=l)
Country Dummy5 (Malaysia=l)
Country Dummy6 (Thailand=l)
Country Dummy7 (Philippine^!) -0.138* 0.039 -0.1 10* 0.041
R-squared 0.5 54 0.676
Durbin-Watson Statistic 1.5 14 1.650
F-statistic 289.23 3 485.625
Newey-West HAC Standard Newey-West HAC Standard
Method of estimation Errors and Covariance Errors and Covariance
Note: *,**,*** are significant at 1 percent, 5 percent and 10 percent level of significance, respectively. Detailed
estimation output is presented in Appendix A.6. 1.
Source: UN-COMTRADE, author 's calculation.
Figure 6.4 shows the coefficients of specialization across countries for the two
periods 1985-1995 and 1995-2005. All countries showed decreases in their specialization
since the coefficients of specialization statistically less then one. In 1985-1995, China had
a lowest coefficient of specialization. It implies that China had the most dynamic
despecialization if it is compared with the other countries. In 1995-2005, Thailand had
the lowest coefficient of specialization. In general, the figure also shows that all countries
except Japan and the Philippines had increases in coefficients of specialization. It means
that the countries had greater despecialization in 1985-1995 than in 1995-2005.
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S. 0.60-
I I
S ingapore
0.79
0.89 *
0.59* j 0.72*
I
II
II
Thailand
LI
Philippine
0.76 *
Note: *,** and *** are significantly different from one at 1%, 5% and 10% level of significance,
respectively. Source: UN-COMTRADE, author 's calculation.
Figure 6.4 The Coefficients of Specialization: across Countries
(1985-1995 and 1995-2005)
Previously, it is concluded that all countries showed despecialization since the all
countries had coefficients of specialization statistically significant less than one. The next
question is whether the despecialization coefficients are statistically different across
countries. It might be easy to see this matter from Figure 6.4 that Japan showed less
dynamic in despecialization than Korea, for example. However, it is not statistically
tested yet. This sub-section provides statistical tests on whether a country has different
specialization with the other countries.
Table 6.5 shows F-statistic of Wald coefficient tests (the hypothesis shown in
Table 6.2). The hypothesis (Ho) on whether the coefficient of specialization of each
country equals one for periods 1985-1995 and 1995-2005 is presented in the second and
third column. Since the F-statistic is greater than critical F table, we reject Ho and
conclude that the coefficient of specialization is different from one. As shown by Figure
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6.3 that all coefficients of specialization are less then one, now wecan firmly say that all
countries showed despecialization.
Do they have statistically the same coefficients of specialization? The columns 4-
19 of Table 6.5 represens tests on whether one specific country's coefficient of
specialization statistically equals the other countries for periods 1985-1995 and 1995-
2005. For example, is Japan's coefficient of specialization the same with Korea's one? In
general, Japan has statistically different coefficient of specialization for the both two
periods 1985-1995 and 1995-2005, except with Korea and Singapore in 1995-2005.
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Table 6.5 Results of Hypothesis Testing across Countries: F-statistic
Countries Coeficient of
Specialization
Hypothesis Testing
Japan Korea China S ingapore Indonesia Malays i a Thai lan d Philippine
85-95 95-05 85-95 95-05 85-95 95-05 85-95 95-05 85-95 95-05 85-95 95-05 85-95 95-05 85-95 95-05 85-95 95-05
Japan 17.7* 35.1' wm m a S S iI ^^H H IIH^^ ^^HI I^ S I
Korea 64.6* 31.4* 25.9* 2.49 IM il I ^ ^ HIH j^ H l^ B I ｫ 蝣
China 88.25* 45.9* 49.1* 6.1* 5.9* 0.98 IH H H!蝣 蝣 ! I^^ ^^^^ B^IM I! IB B '
S ingapore 24.6* 17.8* 6.9* 0.25 2.76* 3.4* 14.6* 6.8* 蝣 蝣 H IH H IM i!
Indonesia 115.6* 75.2* 61.7* 14.4* 5.1H 2.8*** 0.20 0.17 14.3* 14.8* IB B !
Malaysia 62.6* 67.7* 24.0* 5.2* 0.ll 0.03 7.7* 0.95 1.9 6.1" 7.0* 3.4* 蝣 5mS55nｫnｫ5m
H i!IB B
Thailand 74.6* 83.1* 36.7* 26.6* 2.59 10.2* 0.6 3.76* 8.9* 26.7* 0.15 3.3* 3.7* 12.6* mmiwm m
Philippine 38.5* 35.2* 12.7* 7.2* 1.63 1.4 12.6* 0.04 0.2 8.2* 12.5* 0.03 0.95 1.5 7.4* 2.9*
Note: 'Hypothesis testing on whether the coefficient of specialization equal to one or not.
*,**,*** are significant at 1 percent, 5 percent and 10 percent level of significance, respectively.
Source: UN-COMTRADE, author 's calculation
133
6.4.2. Dynamic specialization across industries
Table 6.6 shows estimation results of the econometric model (6.4) for two periods
1985-1995 and 1995-2005. We find the autocorrelation and heteroscedasticity problems
(the result of Breusch-Godfrey Serial Correlation LM test and White Heteroscedasticity
test are presented in the Appendix A.6.2) in the OLS method of estimation, therefore, we
apply the Newey-West HAC Standard Errors and Covariance method. The sign of
estimates are perfectly matched with that theory suggests. The positive sign of coefficient
of specialization r| (primary industries) lies between zero and one (i.e. 0.785 and 0.845 in
1985-1995 and 1995-2005, respectively) indicating that primary industries performed
despecialization for 1985-1995 and 1995-2005.
Table 6.6 The Estimation Results: Specialization across Industries
(1985-1995 and 1995-2005)
Periods
1985-1995 1995-2005
Variable Co effi cient Standard Error Coeffi cient S tandard Error
C onstant -0.081*        0.016    -0.078*       0.013
Specialization (P ri m ary) 0.785*        0.024    0.845*       0.017
Product D um m y 1 {N atural resource) -0.091**        0.042     -0.043       0.029
Product D um m y 1 { Unskilled labor) -0.211*        0.073     0.019       0.036
Product D um m y 3 {Technology) -0.145*        0.033    -0.176*       0.027
Product D um m y 4 (H um an cap ital) -0.219*        0.034    -0. 130*       0.032
R - squared 0.548                0.679
D urbin-W atson Statistic 1.497                1.657
F-statistic 453.195               791.0 10
N ew ey-W est H A C Standard   N ew ey-W est H A C Standard
M ethod of estim ation Errors and C ovariance       Errors and C ovariance
Note: *;**,*** are significant at 1 percent, 5 percent and 10 percent level of significance, respectively. Detailed
estimation output is presented in Appendix A.6.2.
Source: UN-COMTRADE, author 's calculation.
The coefficients of specialization for other industries can be calculated by adding
up the coefficient of specialization of primary industries and the corresponding
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coefficients of industry-dummy variables. For example, the specialization coefficients of
natural resource-intensive industries in 1985-1995 and 1995-2005 are 0.694 (=0785-
0.091) and 0.802(=0.845-0.043), respectively. All coefficients of the industry-dummy
variables in both periods 1985-1995 and 1995-2005 are negative (except product dummy
3 {unskilled labor=\) for 1995-2005) and statistically significant (except product dummy
1 {natural resource=l) and product dummy 2 {unskilled labor=\) for 1995-2005). It
indicates that the industries (except unskilled labor-intensive industries in 1995-2005)
had greater decreases in their specialization than that of the primary industries.
1.00
Note: *;**5*** are significant at 1 percent, 5 percent and 10 percent level of significance,
respectively. Source: UN-COMTRADE, author 's calculation
Figure 6.5 Coefficient of Specialization: Across Products
Figure 6.5 depicts the coefficients of specialization across industries for two
periods 1985-1995 and 1995-2005. It shows that all industries show decreases in
specialization since the coefficients of specialization statistically are less than one. In
general, comparing the two periods, the despecialization in 1985-1995 was more dynamic
135
than the despecialization in 1995-2005. Primary and natural resource-intensive
industries had higher coefficient of specialization.
Table 6.7 shows F-statistics of hypothesis tests on whether the coefficients of
specialization equal one and on whether specific industries have the same coefficient of
specialization with the others' ones for 1985-1995 and 1995-2005. For the former testing,
all industries had F-statistic greater than F-Critical value of 1%, 5 % and 10% level of
significance. Therefore, we reject Ho saying that coefficient of specialization equals one.
And from Figure 6.4, we know that all industries had the coefficients of specialization
less than one. It implies that all industries statistically showed despecialization process.
For the later testing on whether specific industries have the same coefficient of
specialization with the others' one, we get mixed results. Some industries have
statistically the same coefficients of specialization and some industries do not have.
However, we can generally say that all industries in general show despecialization
differently. From 10 possible hypothesis tests (primary and natural resource-intensive
industries, primary and unskilled labor-intensive, industries and so on) for both period
1985-1995 and 1995-2005, there are 6 and 8 test results rejecting Ho, respectively.
Primary industries showed despecialization significantly different from the other
industries for both period 1985-1995 and 1995-2005. From Figure 6.4, it is clearly shown
that the coefficient of specialization of primary industries is higher than that of other
industries, except compared to unskilled labor-intensive industries in 1995-2005. It
indicates that the comparative advantage of primary industries is less dynamic compared
to that of the other industries.
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Table 6.7 Results of Hypothesis Testing across Industries: F-statistic
P roducts
Coefficient of
Specialization
Hypothesis Testing
Primary Natural resource Unskilled labor Te chno logy Human capital
'85-95 '95-05 '85-95 '95-05 '85-95 '95-05 '85-95 '95-05 '85-95 '95-05 '85-95 '95-05
Primary 81.0* 88.0* 蝣 蝣 f^^^ ^^^^H IIHJIi^^^^^^^^^lIi j^ ^n i^ M i l^ H lS H
Natural resource 57.8* 48.3* 252.5* 553.2* 蝣 !蝣 蝣 蝣 ! I^HBHH '蝣 ^ 蝣 1l^ ^ ^ S
Unskilled labor 37.0* 15.8* 142.7* 339.8* 2.29 2.23 IB i"" " iii^ H l ^ H H
Techno logy 130.5* 131.2* 370.1* 876.7* 1.35 13.5* 0.73 21.3* ."蝣*;'蝣I wm m m
Human capital 150.5* 71.9* 356.1* 620.4* 6.17* 4.67* 0.01 9.9* 3.42* 1.47 i ^gs a i
Source: UN-COMTRADE, author 's calculation
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6.4.3. Dynamic specialization across industries within country
Figure 6.6 (a) - (i) represents the coefficients of specialization for each industries
within countries in periods 1979-1985, 1985-1995 and 1995-2005. Due to the availability
of data, we analyze China for two periods 1987-1995 and 1995-2005. Some general
remarks are noted. First, all industries in the all countries showed despecialization -
except unskilled /aW-intensive industries in China for 1995-2005 which had the
coefficient greater than one, although it still statistically equals one. Second, Japan as the
most advanced country in the region showed less despecialization. Third, almost all
industries in all countries have a pattern of despecialization with "U-shape" i.e. less
dynamic despecialization in 1979-1985, more dynamic despecialization in 1985-1995 and
again less dynamic despecialization in 1995-2005. Excluding China, from 35 possible
results (5 industries in 7 countries) there are 25 having "U-shape" patterns, there are 6
continued despecialization patterns, there are 3 continued less despecialization patterns
and there is one inverted "U-shaped" pattern i.e. unskilled /a6or-intensive industries in
Japan.
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Note: * ** *** are significantly different from one at 1 percent, 5 percent and 10 percent level of significance, respectively.
Source: UN-COMTRADE, author 's calculation
Figure 6.6 Coefficients of Specialization: by Countries and Industries
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6.4.4. Convergence in the trade pattern
-Generalpattern of convergence
As in Chapter 4, this chapter applies the Spearman rank correlation to examine
convergence of the specialization pattern in East Asia. This analytical tool has been
intensively applied to analyze some issues like the dynamic similarities in pattern of trade,
the shift in comparative advantage and the convergence in the trade patterns by other
authors such as Dowling and Cheang (2000), James and Movshuk (2003), among others.
Japan as the leader in the flying geese formation of industrialization in East Asia is
chosen as the basis of analysis. As previously mentioned, higher positive value of the
rank implies more similarity in the pattern of specialization between the two countries. It
might also indicate competition between two countries since their patterns of
specialization becoming more similar. In contrast, negative value of the rank indicates
dissimilarity in the pattern of specialization.
To get the correlation coefficient some stages must be done. Firstly, we calculate
the revealed symmetric comparative advantage (RSCA) index for all countries for all
years. We use the calculation results ofRSCA in Chapter 4 (see Appendix 4.2). Secondly,
werank the products (SITC) based on their RSCA. Thirdly, we calculate the Spearman's
rank correlation between the Japan's series and the other countries' series. All calculation
results on the correlation between Japan and the other East Asian countries with all
statistical stuffs are presented in the Appendix A.6.3. In this part, we only describe our
analysis in some figures. Figure 5.7 represents trends in the correlation of specialization
pattern between Japan and the other countries. It can be firmly stated that there have been
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nice positive trends in the correlation. It implies that the all countries' patterns of
specialization have become similar with that of Japan. In other words, there is
convergence in the patterns of specialization.
0.87 -
Years
Source: UN-COMTRADE, author 's calculation
Figure 6.7 Trends in Correlations of the Specialization Pattern
between Japan and Individual Countries
Since the late 1970s, Korea-Japan and Singapore-Japan have had positive
correlation coefficients of specialization patterns. In other words, Korea and Singapore
are the followers of Japan in terms of the patterns of comparative advantage. It actually
also indicates competition between Korea and Japan as well as Singapore and Japan,
since they have similarity in the patterns of comparative advantage.
There were dissimilarities in the pattern of comparative advantage between the
ASEAN countries and Japan. Started from the end 1980-s for Malaysia and Thailand and
from the beginning 1990-s for the Philippines, their correlation have become positive.
Although there is a positive trend in the correlation, Indonesia has still had negative value
of correlation. It implies that Indonesia has different patterns of comparative advantage
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with that of Japan. Meanwhile, started from 1998 the correlation between China's
comparative advantage and Japan's one has become positive. Compared with the other
trends, China has a steeper trend. It confirms that in term of pattern of comparative
advantage, China can catch-up Japan faster than other countries.
The East Asian countries have similar direction in the pattern of comparative
advantage when Japan used as the basis of analysis. When the same direction found using
Japan as the basis of analysis, the direction will not change if the basis of analysis change.
For example if Korea is used as the basis of analysis, we also will certainly get the similar
direction. In contrast, when the different direction found using Japan as the basic of
analysis, the direction might not change. Therefore we also can conclude that all East
Asian have similar direction in the pattern of comparative advantage. It might not
beneficial situation for the East Asian economic integration since the similar direction in
the pattern of comparative advantage also indicates competition (substitution) natures
unless there is different catch-up process of different stage of economic development like
what the flying geese paradigm mentioning. Through Japanese foreign direct investment
(pro-trade type) expansion, the pattern of comparative advantage in East Asia will
become similar each other with different catch-up process. The analysis of general
pattern of comparative advantage empirically shows what commonly believed in the
flying geese paradigm that is Korea and Singapore as the first follower of the head goose
(Japan), the ASEAN4 as the second follower, and China as the third follower. In addition,
China as the third follower shows a faster catching-up process than the others.
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-Pattern of comparative advantage by industries
Previous subsection shows that there is a nice convergence in general pattern of
comparative advantage. The next question is whether converge of pattern of comparative
advantage also happens in industries. Following the previous subsection, industries are
categorized in to primary industries, natural resource- intensive industries, unskilled
/a&or-intensive industries, technology-intensive industries, and human capital-intensive
industries.
It is interesting to look at trends in the correlation across industries as depicted by
Figure 6.8. Some remarks could be made. First, there have been positive trends in the
correlation of pattern of specialization between Japan and the other East Asian countries
in primary industries. It might be understandable since the domination of agriculture
activities decreases meanwhile the domination of manufacturing sector increases over
time in all countries. In turn, the share of agricultural sector in the country's total export
decreases. This condition is also worsened by the very high competition market with
other developing countries where agriculture sector are still dominant. Second, although
the correlations are fluctuating, it seems there have been downward trends in the
correlation and they converged to zero in natural resource industries, except the
correlation between Singapore and Japan as well as Korea and Japan which are not rich
in natural resources. The correlation converging to zero implies there will be no linear
association (relationship) in the pattern of comparative advantage in natural resource-
intensive industries between Japan and ASEAN4 as well as China. Third, Korea,
Singapore and Malaysia had positive trends in the correlation meanwhile Indonesia,
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Thailand, Philippine and China had relatively constant negative value of correlation in
unskilled /a&or-intensive industries.
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Figure 6.8 Trends in Correlations of the Specialization Pattern
between Japan and Individual Countries: across Industries
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Fourth, the relatively constant values of correlation also happen in technology-
intensive industries. It indicates that each country maintains their comparative advantage
pattern in these industries. Fifth, all countries correlations converge to zero (except
Korea) in human capital-intensive industries. It indicates no association in the pattern of
comparative advantage between Japan and the other East Asian countries (except Korea)
in human capital-intensive industries.
6.5. Conclusions
This chapter has shown that econometric analysis and the Spearman's rank
correlation strongly assert that East Asian countries show less-specialized
(despecialization) together with converging trade patterns. It implies that all East Asian
countries have boosted products with low comparative advantage in the past, to have
relatively higher comparative advantage in the future. China, Thailand and Indonesia
have more dynamic despecialization. Human capital-intensive industries showed the
most dynamic despecialization during 1985-1995 compared with the other industries.
Currently, technology-intensive industries have most dynamic despecialization. East
Asian countries have similar direction in the pattern of comparative advantage i.e.
becoming similar to that of Japan. Despecialization together with convergences in the
patterns of comparative advantage indicates the rising importance of intra-industry trade
(IIT). Therefore, product differentiation, transportation costs, dynamic economies of
scale, degree of product aggregation, income distribution in countries, and factors
endowments and product variety will be critical issues in the East Asian region.
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Chapter 7
Flying Geese and "Products Mapping"
7.1. Introduction
A country's international trade performance changes depending on its dynamic
comparative advantage. Industrial cluster in a region is sometimes considered to have
strong relations with the different stages of industrial upgrading and structural
transformation (Aiginger, 1999). The country with a rapid catching-up process has
generally also shown a rapid structural transformation. Chapter 4 concludes that there
have been changes in the pattern of comparative advantage of the ASEAN+3. The
ASEAN countries have had more dynamic change in the pattern of comparative
advantage than the three countries- China, Korea and Japan. In addition, the ASEAN
countries' patterns of comparative advantage have become similar with that of Japan.
Chapter 5 shows theoretically that not only differences in the factor endowments but also
differnces in the production function (technology) as well as in the consumption function
(taste and preference) can create countries' dynamic comparative advantage '. For
example, Korea still had comparative advantage in unskilled /a&or-intensive industries in
1985 but she had no comparative advantage in the same industries in 2005. Chapter 6
1 Theoretically, sources of international comparative advantage can be withdrawn from the assumptions
that are used to produce theory's sharpest result i.e. dimensionality (number of commodities, countries
and production factors), mobility (in commodities and production factors which might relate with non-
traded goods, transportation costs, tariffs, other trade impediments, factor market distortions, factor
market adjustment), competition, technology (specialized factors, public resources, intermediate inputs,
economies of scale, technological differences), factor endowment (labor, capital, human-capital, natural
resources) and demand (taste and preference) (Learner, 1 984).
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concludes that all the East Asian countries have represented despecialization in their
exports. There have been convergences in their patterns of comparative advantage.
The "flying geese" (FG) pattern is one of the well-recognized models to be
strongly considered in explaining economic development in East Asia. The model was
firstly introduced by Kaname Akamatsu in the 1930s, as an analogous sequential
development or catching-up process of manufacturing industries in developing countries
(Kojima, 2000; Ozawa, 2001; Kwan, 2002; Kasahara, 2004). By being the region's most
advanced country in term of technology and becoming a main trading partner as well as a
source of foreign direct investment (FDI) for the other East Asian countries; Japan has
played important roles in the East Asian economic development. The economic catching-
up to Japan by the Asian Newly Industrialized Economies ('ANIEs' by Kojima (2000))
and by the Association of Southeast Asia Nations (ASEAN) countries as well as China
has been frequently associated with the FG model. As far as the FG model is concerned,
dynamic specializations describe the catching-up process.
This chapter is addressed to answer some questions. Does the shift in comparative
advantage or specialization support the FG model in the East Asian region2? What is the
exact position of countries in the FG model? What industries might be transmitted from
Japan to the other East Asian countries following the FG pattern in the future? The rest of
this chapter is organized as follows. The evolution of the FG paradigm and its underlying
economic implications are briefly discussed in section 7.2. The methodology is presented
in section 7.3. We make an analytical tool -which is named "products mapping"- to
examine empirically the FG paradigm. The analytical tool is constructed by combining
2 In this chapter, it consists of Japan, China, Korea, Singapore, Indonesia, Malaysia, Thailand and the
Philippines.
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two main crucial variables in the FG model i.e. comparative advantage and trade balance
(Akamatsu, 1961, 1962; Kojima, 2000; Ozawa, 2001; Kwan, 2002; Kasahara, 2004). The
two variables are measured with two empirical indices i.e. Revealed Symmetric
Comparative Advantage (RSCA) by Laursen (1998) and Trade Balance Index (TBI) by
Lafay (1992). Section 7.4 shows the results and analysis. Finally, conclusions and policy
implications are presented in section 7.5.
7.2. The FG Paradigm: Literature Review
In Japanese, the FG paradigm is called the ganko keitai (a flock of flying geese).
The paradigm tries to explain the phenomenon of industrial development in the catching-
up economies. The FG concept was originally coined by Kaname Akamatsu in 1930s and
he wrote his works in Japanese so that the concept was not so popular among non-
Japanese scholars. After his publication in English during the 1960s together with the
increasing popularity of product life cycle (PLC) by Raymond Vernon (1966), the FG
paradigm has become popular one. Afterward, the FG concept has been greatly
developed and modified by some Japanese scholars such as Kojima and Ozawa
(Kasahara, 2004). This new FG model is sometimes referred to as the modern "multi-
sequentialist"3 FG model.
7.2.1 The Akamatsu's original model of flying geese
Akamatsu (1 962) argues that the economic growth of developing countries should
consider mutual interactions between developing countries and advanced countries. He
Kasahara (2004) and Ozawa (1991).
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mentions seven historical stages of the economic growth in developing countries i.e. (a)
the development of native (handicraft) industry, (b) the flow of manufactured goods from
advanced countries, (c) the infiltration of capital and techniques for large-scale
production of primary products, (d) the establishment modern industries including the
industries processing raw materials, (e) the increased participation of native capital to run
the industries processing native raw materials, (f) the native industries handling
manufactured goods in general, and (g) the industrialization of the developing countries
becoming advanced. The essence of the FG model then might be given by directly citing
the original Akamatsu's argument:
The wild-geese-flying pattern of industrial development denotes the development after
the less-advanced country's economy enters into an international economic relationship
with the advanced countries. This theory leaves out of consideration the period during
which less-advanced countries are in the stage of a closed self-sufficient economy or
during which there is no international trade of any significance with a neighboring
country, since their economic structure are homogenous with each other. A sort of
formula for the industrial development of less-advanced countries after they have opened
trade ports and entered into large-scale trade relations with the advanced Western
European countries is the hereby termed wild-geese-flying pattern of industrial
development. (Akamatsu, 1962: p.l l).
The basic pattern of development of industry is illustrated like the wild-geese-
flying in orderly rank and forming an inverse V, just as 'airplane in shape'. Figure 7.1
shows the Akamatsu's FG concept. He notes four stages of the fundamental ofFG pattern
that was developed in the historical context of the Euro-American as leader and Asian as
follower (Kasahara, 2004; Kojima, 2000). First stage: the industries might be classified
into several categories. Manufactured consumer goods are imported from advanced
countries (started from ti in Panel a). Some products {primary products for example) are
exported by less-advanced countries. In this stage, imported manufactured product may
have a negative consequence on the native handicraft industry of the less-advanced
countries due to the substitution effect.
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When an underdeveloped nation first enters the international economy, the primary
products, which are her specialties, are exported and industrial products for consumption
are imported from advanced nations. [Because the later's more advanced factory products
are superior in quality and cheaper in price.] (Akamatsu, 1961, pp. 206)
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Figure 7.1 The Akamatsu's Original FG Paradigm
Second stage: the actual production of the imported manufactured goods (import-
substitution strategy) exists (started from time X2 in Panel a). The imports of consumer
goods increase from time ti to Xj and the domestic demand becomes large enough to
realize economies of scale. Therefore, the domestic production can start (at X2 in Panel a).
At the same time, the country must also import capital goods (started from t2 in Panel b).
In the case of Japan, not only capital goods such as machinery but also raw materials
must be imported (Akamatsu, 1962). At this stage, there was tough competition between
imported consumer goods and domestic production. As infant industry arguments show,
the government sometimes protected the domestic industry through subsidy, import tariff,
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etc. This can be theoretically applied to the other Asian follower countries. Akamatsu
(1962) mentions as follows
In the process of recovering the domestic market, there will arise a struggle of economic
nationalism in less-advance countries. This presupposes the accumulation of capital and
the technological adaptability of the people in those countries. Further, it calls for the
government's protective policy to encourage and promote the consumer good industries.
(Akamatsu 1962 pp.13).
Third stage: the domestic consumer goods industry develops into the export
industry (started from t3 in Panel a). At time t*, trade in consumer goods is in the
equilibrium or trade balance (Exports=Imports) and domestic production equals domestic
demand (since domestic demand = domestic production - exports + imports). This stage
implies a successful implementation of the catching-up process of the industry concerned
along the sequential path import-production-export (M-P-E), which is the basic pattern of
the FG model (Kojima, 2000)4. In addition, the industry shifts from import-substitution
industry toward export-led growth industry. The consumer goods industry is already
homogenized with that of advanced countries. Therefore, the country is no more less-
advanced in these goods.
Fourth stage: the advanced status in consumer goods industry is further elevated.
It is shown by the decrease of exports in consumer goods (from t4 in Panel a), meanwhile
capital goods export start (from t4 in Panel b). The export in consumer goods decreases
because consumer goods production begins in the less-developed countries, which has
imported production technology from the leader goose country (Offshore production
depicted by broken line in panel a). In addition, it is possible that the reverse import may
happen as Akamatsu suggests:
4 This is why this research applies trade balance (net-importer or net-exporter) as one crucial variable in the
analytical tool which is developed in part 3. By using trade balance, we can firmly assert the position ofa
specific country i.e. whether it lays in the period t,t* (net importer), t*t4 (net exporter) or beyond as a net
importer (due to the reverse import).
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due to the high wages make the import of consumer goods form less-advanced
countries more profitable. Thereupon, what had been imported from advance countries in
the early development stages of less-advanced countries are now, conversely, exported to
advanced countries from the less advanced countries....The wild-geese-flying pattern
sees its completion in the fourth stage, with respect to capital goods such as machinery,
by going trough the importation beginning from the second stage, the initiation of
domestic production in third stage, and switch over to export in the fourth stage. Here,
domestic industrialization is also achieved for the capital goods industry. (Akamatsu,
1962,pp.16)
The FG pattern does not only happen in the capital goods industry following the
consumer goods industry but also in the progression from low technology goods to higher
technology goods. According to Akamatsu (1962), the products (industries)
diversification is then classifiable into two patterns i.e. intra-industry and inter-industry
cycles. The former is created by the emergence of new product groups within each
industrial sector, i.e. from cotton to woolen and from woolen to synthetic textiles, or from
crude and simple goods to complex and refined goods. The later represents the
development of new industry, for example from textiles to steel to shipbuilding, from
auto to computer, or from consumer goods to capital goods. The later also shows the
level of development of any national economy (Kasahara, 2004). Either intra-industry or
inter-industry cycle repeats the FG pattern (import-production-export) enhancing
competitiveness and efficiency of an industry through the "rationalization" of production
(Kojima, 2000). Meanwhile, a diversification of production through inter-industry cycle
upgrades the structure of industries and exports. As result, the parallel progress and
interaction between rationalization and diversification of production could stimulate
national development.
7.2.2 The modern "multi-sequentialist" concept
The modern FG paradigm considers the sequential transformation of economic
activities from industrialized countries to less industrialized countries through the
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increasing role oftransnational corporations (TNCs: by sub-contracting, licensing, joint
venture, foreign direct investment, etc.). This occurs in parallel with the dynamic shifts in
pattern of comparative advantage. Ozawa (1991) states three types of sequential
economic activities -"multi-sequentialist"- within and among a group of national
economies (as summarized by Kasahara (2004)). The first type is product-cycle
sequencing of a particular product. The national economy follows the trade framework of
a product life cycle, consisting of four stages: (a) import, (b) import-substituting
production, (c) export and (d) reverse import ("boomerang effect" by Shinohara (1976,
1982)). The above is depicted in Figure 7.1 panel (a). Consumer goods are firstly
imported, and then domestically produced, exported and then again imported (M-P-E-M).
The second type is industry-cycle sequencing of economies. The changes in factor
endowments and industrial development as well as technological progress affect a
country's comparative advantage. The country upgrades its industries, i.e. from the lower
value-added, more labor-intensive and less capital-intensive industries, to the higher
value-added, less labor-intensive and more capital-intensive industries. In Figure 7. 1, this
is shown by the shift from panel (a) consumer goods to panel (b) capital goods. The shift
shows a signal of the structural process to generate self-sustaining and self-propelling
forces along the dynamic path of comparative advantage. The third type is inter-economy
sequencing related to the transfers of industrial activities among national economies with
different stages of development. These industrial transfers will be made among those
follower economies with different levels of human resources, financial resources,
technological capacities and economic development.
For the lead goose country, the phase of post-catch-up situation exists (time t* in
Figure 7.1 panel a). Export of consumer goods keeps on rising up to the peak at U and
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then it decreases due to the deteriorating comparative advantage (due to the increase in
wage). Afterward, through foreign direct investment (FDI), the production process of the
labor-intensive consumer goods (including capital, superior technology, and managerial
skill as a package) is transferred to another country with lower wage. As a result, the
follower goose country can sell the products to domestic market or even export to other
countries (including the lead goose country as 'reverse imports'). Kojima (1995) refers
to this FDI as "pro-trade oriented type" (PROT). He finds that Japan's FDI has been the
pro-trade oriented investment. In this case, there is mutual relationship between the lead
goose and follower geese as described by Kojima (2000):
FDI thus augments comparative advantages in both countries, resulting in an expanded
basis for trade and a reinforce productivity growth. As long as this type of FDI is
promoted, an FG stimulus of industrialization is transmitted sequentially from a lead
goose to follower geese, bring about enlarged trade and co-prosperous economic growth.
This is nothing else but the "FDI-led growth" of regional economies, which is a prime
motive for building regional integration (p. 383)
The modern "multi-sequentialist" FG paradigm is clearly presented in Figure 7.2.
Kojima (2000) makes two assumptions: (1) an economy's industrial structure is
diversified and upgraded in a sequence from industry X (textiles and other labor-intensive
goods) to Y (steel, chemicals, and other capital-intensive goods), and further to Z
(machinery and other capital/knowledge-intensive goods). This industrial shift happens
horizontally over time, (2) the flying-geese pattern of industrialization is transmitted
through pro-trade type ofFDI from the lead goose (or Japan), to the follower geese B (or
NIEs), C (or ASEAN 4) and D (or China) according to the industrialization or per capita
income levels. This geographical spread takes place vertically over time. The passages of
time are indicated by broken lines I, II, III, and IV in Figure 7.2.
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Figure 7.2 The Modern "Multi-sequentialist" FG Paradigm
At period I, Japan has already achieved the catching-up process in X-industry,
and there is no outward FDI yet. At period II, Japan has comparative advantage in Y-
industry and invests in country B's X-industry. At period III, Japan upgrades its
comparative advantage to industry Z, and invests in country B's Y-industry and country
C's X-industry5. At period IV, the future progress of Japan's industrialization is yet
unclear, but her investment has spread widely toward country B's Z industry, country C's
Y-industry and country D' s X-industry.
Dynamic comparative advantage becomes a crucial variable in the FG pattern. This is why this research
uses comparative advantage as one crucial variable in the analytical tool, which is developed in part 3.
By using a comparative advantage measurement, we can firmly assert the position of the country's
comparative advantage in the international market for a specific product.
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7.2.3 Previous empirical tests
Kojima (2000) states several empirical researches supporting the FG paradigm.
First, Tran (1992) examines the serial transfer ofJapan's synthetic fiber industry to NIEs,
ASEAN4, China and Vietnam, starting from down-stream to upper-stream. Second,
Kosai and Tran (1994) find geographical extension of a FG pattern. Industrialization6 has
spread through FDI in the sequence of Korea-Thailand-Malaysia-Indonesia during 1960-
1990), and production has been upgraded in the sequence of textiles-synthetic fibers-
steel-office equipment in each country. Third, APEC Economic Committee (1995) finds
that both direct investment and trade are complementary. Kojima (1995) mentions such
kind of FDI as pro-trade oriented type (PROT) investment. Fourth, Shinohara (1976,
1982) adds another phase in the FG pattern, namely the "boomerang effect", which
represents a reverse flow of imports from less advanced countries to the more advanced
capital-exporting countries. The boomerang effect explains Japan' s declining share in US
export markets in the wake of rising exports of Asian countries. Shinohara also finds that
there had been rapid increase in machinery trade (i.e. intra-industry horizontal trade)
during the 1975 to 1992 period between (a) Japan and Asian countries (NIEs, ASEAN4
and China), (b) the USA and Asian countries and (c) NIEs and ASEAN 4. Fifth, Kojima
(1995) finds that the mutual FDI, mainly from NIEs to ASEAN and China, rose higher
than FDI from Japan, the US and the EU. It was also accompanied by intra-regional
trade.
Rana (1990) finds some links between changes in the pattern of trade and
economic development, and points out that the shifts in comparative advantage were
6 Industrialization is measured by both a manufacturing/GDP ratio and a manufacturing share in total
exports
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significant from Japan to the NIEs and ASEAN4 and from the NIEs to the ASEAN4. In
addition, the shifts were "beneficial" in the sense that the gains increase export earnings
and promoted economic development in these countries. Fukasaku (1992) examines the
ability of the FG theory in explaining inter-industry trade as the mechanism for
promoting growth across countries. By using trade data 1979-1988, Fukasaku finds that
the pattern of trade within Asia has gradually shifted away from inter-industry trade
toward intra-industry trade. As far as the Asian economies become increasingly
integrated and interdependent, the intra-industry trade has stronger grounds to exist.
Consequently, the doubt of the FG theory remaining applicable in the future might rise.
Following technique used by Lutz (1987), Rana (1990) and Fukasaku (1992); Dowling
and Cheang (2000) test the existence of the FG pattern by using Revealed Comparative
Advantage (RCA) indices of all 22 industry groups for period of 1970-1995. They find
that comparative advantage has shifted from Japan to the NIEs and ASEAN4 during the
period 1985 to 1995. In addition, Japanese FDI has been used to "recycle" comparative
advantage (Dowling and Cheang, 2000) and to use resources in the ASEAN4.
All studies conducted so far deal with the FG pattern in specific products or
industries without mentioning clearly the exact position of countries and the direction of
the FG pattern. Therefore, this chapter tries to make an analytical tool namely, "products
mapping" to examine the exact position of countries in the FG formation and to predict
the industries that might be potentially transferred from the lead-goose to the follower
geese.
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7.3. Methodology
7.3.1. Data and industries classification
Similar with data used in previous Chapters 4 and 5, this chapter applies data on
export and import published by the United Nations (UN) namely United Nations
Commodity Trade Statistics Database (UN-COMTRADE). When discussing industries,
this chapter focuses on 234 groups of products SITC (3 digit level) classified by factor
intensities. Similar with the previous two chapters, we employ the classification of
industries by the Empirical Trade Analysis (ETA)7.
7.3.2. "ProductsMapping"8: RSCA and TBI
This sub-section explains the "products mapping", which is developed to examine
the FG pattern. As clearly mentioned in the FG concept, there are two crucial variables in
the FG pattern i.e. comparative advantage and export-import (trade balance)9. Therefore,
the analytical tool is constructed by combining the two variables. Two indicators are
chosen i.e. Revealed Symmetric Comparative Advantage (RSCA) as the indicator of
comparative advantage and Trade Balance Index (TBI) as the indicator of export-import
activities.
7 See Empirical Trade Analysis (ETA) at http://people.few.eur.nl/vanmarrewij k/eta/ for further information.
8 This preliminary analytical tool has been presented by the author in the 10th International Conference
Society for Global Business & Economic Development (SGBED) "Creativity & Innovation: Imperative
for Global Business and Development", Kyoto, Japan August 8-1 1, 2007. The author would like to thank
Dr. Xu Ming (China Textile University), Dr. Katsuo C. Yamazaki (Shizuoka Sangyo University) and all
participants in the conference for the valuable comments.
9 It is argued that production is represented well by both export and import activities. In the early stage of
import substitution, domestic production is low, there is no export and import is still high. When
economies scale is reached, domestic production becomes efficient and product has comparative
advantage in international market, export will increase and import will decrease. Beyond time t* (after
the catching-up process) at Figure 7.1 (panel a) for example, domestic production and export increase
meanwhile import decreases. See Balance et al. (1987) for a good discussion.
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The RSCAy calculated in Chapter 4 (Appendix A.4.2) is used in this chapter.
Trade Balance Index (TBI) (Lafay, 1992) is employed to analyze whether a country has
specialization in export (as net-exporter) or in import (as net-importer) for a specific
group of products (SITC)10. TBI is simply formulated as follows:
TBIfl = (xg -mfl)/(xs +m8) ^
where TBIy denotes trade balance index of country i for group of products (SITC)
j; Xjj and my represent exports and imports of group of products j by country i,
respectively. Values of the index range from -1 to +1. Extremely, the TBI equals -1 ifa
country only imports, in contrast, the TBI equals +1 if a country only exports. Indeed, the
index is not defined when a country neither exports nor imports. In this case, we put zero
since the group of products shows either potentially to be exported or imported. Any
value within -1 and +1 implies that the country exports and imports a commodity
simultaneously. A country is referred to as "net-importer" in a specific group of product
where the value of TBI is negative, and as "net-exporter" where the value of TBI is
positive (Calculation results ofTBI are presented in Appendix A.7. 1).
By using the RSCA and TBI indexes, the "products mapping" is constructedll.
Products (SITC) can be categorized into four groups A, B, C and D as depicted in Figure
10 As far as the FG is concerned, the TBI is suitable indicator instead of inter-industry and intra-industry
trade index by Grubel and Lloyd (1975:21):
Inter-industry trade: ^. =
Intra-industry trade: a; =
xu-mu
l Xij +m ,J
(xji +mij)-
*100
Xg -nig
(xS +mij) *100
The TBI can indicates clearly whether a country as a net-exporter or net-importer.
1 This preliminary analytical tool has been presented by the author in the 10th International Conference
Society for Global Business & Economic Development (SGBED) "Creativity & Innovation: Imperative
for Global Business and Development", Kyoto, Japan August 8-1 1, 2007. The author would like to thank
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7.3. Group A consists of products, which, have both comparative advantage and export-
specialization; Group B consists of products, which have comparative advantage but no
export-specialization; Group C consists of products, which have export-specialization but
no comparative advantage; and Group D consists of products, which have neither
comparative advantage nor export-specialization12. (Calculation results of the "products
mapping" are presented in Appendix A.7.2)
i f 1
Is s£»^
SI 6
OS
G roup B : G roup A :
H ave C om parative A dvantage H ave C om parative A dvantage
N o Ex port -Specialization (net-im porter) H ave E xport -S pecialization (net-export er)
(R SC A > 0 and T B I <0 ) (R SC A > 0 and T B I > 0)
G roup D : G rou p C :
N o C om parative A dvantage N o C om parative A dvantage
N o E xport-Specialization (net-im porter) H ave Export-Specialization (net-exporter)
(R S C A < 0 and T B I < 0) (R S C A < 0 and T B I >0)
TBI <0 TBI>0
Trade Balance Index (TBI)
Figure 7.3 Products Mapping
The analytical tool, "products mapping" is used to examine the flying geese
pattern. Figure 7.4 shows geese flying in panel (a), the analytical tool "product mapping"
in panel (b) and geese flying framed in the analytical tool "product mapping" in panel (c).
Imagine we are sitting in a room. There we see a window (panel b) corresponding with
Dr. Xu Ming (China Textile University), Dr. Katsuo C. Yamazaki (Shizuoka Sangyo University) and all
participants in the conference for the valuable comments.
12 The conventional definition of comparative advantage states that a country will export products with
comparative advantage and import products with comparative disadvantage. Heckscher-Ohlin (H-O)
model assumes a perfectly homogenous commodity. This definition of commodity is sufficient to explain
the existence of international trade. However, empirical studies involving this theoretical definition have
a problem. With many characteristics of commodities, it is difficult to have two goods with perfect
substitute each other. Therefore, for analytical and statistical purposes it is necessary to aggregate the
production, trade and consumption of commodities into sets (groups) (Grubel and Lloyd, 1975). This
research applies 3-digit SITC revision 2. We use the analytical tool of Trade Balance Index. Since we use
groups of products instead of a particular product, it is possible a country exports and imports
simultaneously a group of products. Therefore, a country can be a net-exporter of products in which it has
seemingly "comparative disadvantage". If a country simply "re-exports" (without any physical
fabrication) almost all the products which it "imported" and consume domestically only a part of such
products, the country will be a "net-exporter". Therefore, this kind of "comparative advantage" comes
from the better management of export and import services.
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the analytical tool in Figure 7.3. Outside, through the window, we see geese flying (panel
c). In this research, flying geese might be products (SITC), then the analytical tool is
called "products mapping". The geese might be industries, then the analytical tool is
called "industries mapping". Finally, the geese might also be countries, the analytical tool
is called "countries mapping".
T
-s 1-v
B A
B ' *\"*** i
D
7
-v 1\
(a) Geese Flying (b) Window: Analytical Tool (b) Flying Geese
framed in the
Analytical tool
Source: http://www.pbase.com/cogard/flving_ducks_geese shorebirds for the geese flying
Figure 7.4 Geese Flying and "Product Mapping"
7.4. Results and Analysis
7.4.1. "Products mapping"
Table 7.1 shows the products mapping based on comparative advantage and trade
balance previously explained in sub-section 7.3.2. The first column represents the figure
of products mapping. The second column represents top-ten listed products in Group A.
These products are considered as the best-ten products in term of their comparative
advantage and trade balance. They are in the position of having comparative advantage in
the international trade and the country in the position of having positive trade balance (or
as net-exporter).
161
There are some general conclusions withdrawn from Table 7.1. First, all figures
show positive relationship between comparative advantage and trade balance. The higher
is the comparative advantage, the bigger will be the trade balance. Table 7.2 shows the
average number of SITC products in each group A, B, C and D from 1976-2005 for each
country. For example, during 1976-2005, Japan had on average 65 products (27%) in
Group A; 1 product (0.3%) in group B, 40 products (17%) in Group C and 31 products
(55.2%) in Group D. All countries together, the average number of products for the
period 1976-2005 in Group A, B, C and D are 49 products (21%), 6 products (3%), 36
products (15%) and 146 products (62%), respectively.
Second, many products i.e. more than 50% (except China) lie in group D
(products have no comparative advantage and the country is a net importer). On average,
for the period 1976-2005, the Philippines and Malaysia had very big proportion of
products lying in group D i.e. 71.4 percent and 70.7 percent, respectively. Group B is a
rather strange group, because it consists of products, which have comparative advantage
but the country as a whole is a net-importer. Compared with the other countries, on
average for the period 1976-2005 Singapore had the highest portion of products lying in
this group i.e. 14 products (6%). China, Japan, Thailand and Korea had more than 20
percent of their products lying in the Group A on average for the period 1976-2005.
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Table 7.1 "Products Mapping": Top-Ten Products in 1985 and 2005
Products Mapping Top-Ten Products
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a.l. Japan 1985:
SITC Commodity Description
763 Gramophones, dictating machines and other sound recorders
785 Cycles, scooters, motorized or not; invalid carriages
75 1 Office machines
762 Radio-broadcast receivers
76 1 Television receivers
881 Photographic apparatus and equipment, nes
782 Lorries and special purposes motor vehicles
898 Musical instruments, parts and accessories thereof
71 1 Steam boilers and auxiliary plant; and parts thereof, nes
781 Passenger motor vehicles (excluding buses)
a.2. Japan 2005:
SITC Commodity Description
712 Steam engines, turbines
881 Photographic apparatus and equipment, nes
785 Cycles, scooters, motorized or not; invalid carriages
884 Opticalgoodsnes
882 Photographic and cinematographic supplies
736 Metalworking machine-tools, parts and accessories thereof, nes
763 Gramophones, dictating machines and other sound recorders
728 Other machinery, equipment, for specialized industries; parts nes
781 Passenger motor vehicles (excluding buses)
793 Ships, boats and floating structures
Net-Importer/Nel-Exportcr (TBI)
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b.l. Korea 1985:
SITC Commodity Description
793 Ships, boats and floating structures
848 Articles of apparel, clothing accessories, non-textile, headgear
844 Under garments of textile fabrics, not knitted or crocheted
831 Travel goods, handbags etc, of leather, plastics, textile, others
85 1 Footwear
842 Men's and boys' outerwear, textile fabrics not knitted or crocheted
691 Structures and parts, nes, of iron, steel or aluminium
653 Fabrics, woven, of man-madefibres (not narrow or special fabrics)
786 Trailers, and other vehicles, not motorized, nes
846 Under-garments, knitted or crocheted
b.l. Korea 2005:
SITC Commodity Description
793 Ships, boats and floating structures
871 Optical instruments and apparatus
266 Synthetic fibres suitable for spinning
655 Knitted or crocheted fabrics (including tubular, etc, fabrics)
764 Telecommunication equipment, nes; parts and accessories, nes
513 Carboxylic acids, and their derivatives
511 Hydrocarbons, nes, and derivatives
656 Tulle, lace, embroidery, ribbons, trimmings and other small wares
776 Thermionic, microcircuits, transistors, valves, etc
653 Fabrics, woven, of man-made fibres (not narrow or special fabrics)
Nol-Imponer/Nt:l-Exporlcr (TBI )
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c.l. China 1987:
SITC Commodity Description
261 Silk
572 Explosives and pyrotechnic products
291 Crude animal materials, nes
074 Tea and mate
265 Vegetable textile fibres, excluding cotton, jute, and waste
263 Cotton
658 Made-up articles, wholly or chiefly of textile materials, nes
689 Miscellaneous non-ferrous base metals, employed in metallurgy
264 Jute, other textile bast fibres, nes, raw, processed but not spun
654 Textile fabrics, woven, other than cotton or man-madefibres
c.2. China 2005:
SITC Commodity Description
261 Silk
848 Articles of apparel, clothing accessories, non-textile, headgear
666 Pottery
323 Briquettes; coke and semi-coke; lignite or peat; retort carbon
658 Made-up articles, wholly or chiefly of textile materials, nes
763 Gramophones, dictating machines and other sound recorders
851 Footwear
894 Baby carriages, toys, games and sporting goods
751 Office machines
845 Outerwear knitted or crocheted, not elastic nor rubberized
Nel-Imporlcr/Ncl-Exponcr (TBI )
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d.l. Singapore 1985:
SITC Commodity Description
232 Natural rubber latex; rubber and gums
075 Spices
424 Other fixed vegetable oils, fluid or solid, crude, refined
334 Petroleum products, refined
687 Tin
762 Radio-broadcast receivers
245 Fuel wood and wood charcoal
931 Special transactions, commodity not classified according to class
335 Residual petroleum products, nes and related materials
76 1 Television receivers
d.2. Singapore 2005:
SITC Commodity Description
776 Thermionic, microcircuits, transistors, valves, etc
687 Tin
759 Parts, nes of and accessories for machines of headings 751 or 752
334 Petroleum products, refined
515 Organo-inorganic and heterocyclic compounds
277 Natural abrasives, nes
898 Musical instruments, parts and accessories thereof
752 Automatic data processing machines and units thereof
335 Residual petroleum products, nes and related materials
723 Civil engineering, contractors' plant and equipment and parts, nes
514 Nitrogen-function compounds
51 1 Hydrocarbons, nes, and derivatives
Net-Importcr/Nel-Exporter (TB I)
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Products Mapping Top-Ten Products
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e.l. Indonesia 1985:
SITC Commodity Description
634 Veneers, plywood, improved" wood and other wood worked nes"
232 Natural rubber latex; rubber and gums
341 Gas, natural and manufactured
333 Crude petroleum and oils obtained from bituminous minerals
075 Spices
687 Tin
335 Residual petroleum products, nes and related materials
424 Other fixed vegetable oils, fluid or solid, crude, refined
074 Tea and mate
07 1 Coffee and coffee substitutes
e.2. Indonesia 2005:
SITC Commodity Description
424 Other fixed vegetable oils, fluid or solid, crude, refined
687 Tin
232 Natural rubber latex; rubber and gums
287 Ores and concentrates of base metals, nes
322 Coal, ligniteandpeat
072 Cocoa
634 Veneers, plywood, improved" wood and other wood worked nes"
341 Gas, natural and manufactured
075 Spices
036 Crustaceans and molluscs, fresh, chilled, frozen, salted, etc
Net-Importer/Net-Exporter (TB1)
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f.l. Malaysia 1985:
SITC Commodity Description
424 Other fixed vegetable oils, fluid or solid, crude, refined
232 Natural rubber latex; rubber and gums
247 Otherwood in the rough orroughly squared
687 Tin
776 Thermionic, microcircuits, transistors, valves, etc
431 Animal and vegetable oils and fats, processed, and waxes
072 Cocoa
248 Wood, simply worked, and railway sleepers of wood
075 Spices
333 Crude petroleum and oils obtained from bituminous minerals
f.2. Malaysia 2005:
SITC Commodity Description
424 Other fixed vegetable oils, fluid or solid, crude, refined
431 Animal and vegetable oils and fats, processed, and waxes
232 Natural rubber latex; rubber and gums
762 Radio-broadcast receivers
687 Tin
634 Veneers, plywood, improved" wood and other wood worked nes"
247 Otherwood in the rough or roughly squared
091 Margarine and shortening
848 Articles of apparel, clothing accessories, non-textile, headgear
752 Automatic data processing machines and units thereof
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g.l. Thailand 1985:
SITC Commodity Description
042 Rice
232 Natural rubber latex; rubber and gums
037 Fish, crustaceans and molluscs, prepared or preserved, nes
687 Tin
054 Vegetables, fresh or simply preserved; roots and tubers, nes
047 Other cereal meals and flour
036 Crustaceans and molluscs, fresh, chilled, frozen, salted, etc
061 Sugarandhoney
245 Fuel wood and wood charcoal
058 Fruit, preserved, and fruits preparations
g.2. Thailand 2005:
SITC Commodity Description
232 Natural rubber latex; rubber and gums
042 Rice
037 Fish, crustaceans and molluscs, prepared or preserved, nes
277 Natural abrasives, nes
036 Crustaceans and molluscs, fresh, chilled, frozen, salted, etc
047 Other cereal meals and flour
014 Meat and edible meat offal, prepared, preserved, nes; fish extracts
266 Synthetic fibres suitable for spinning
687 Tin
061 Sugarandhoney
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h.l. Philippine 1985:
SITC Commodity Description
245 Fuel wood and wood charcoal
289 Ores and concentrates of precious metals, waste, scrap
931 Special transactions, commodity not classified according to class
265 Vegetable textile fibres, excluding cotton,jute, and waste
424 Other fixed vegetable oils, fluid or solid, crude, refined
061 Sugarandhoney
683 Nickel
058 Fruit, preserved, and fruits preparations
057 Fruit and nuts, fresh, dried
899 Other miscellaneous manufactured articles, nes
h.2. Philippine 2005:
SITC Commodity Description
424 Other fixed vegetable oils, fluid or solid, crude, refined
881 Photographic apparatus and equipment, nes
265 Vegetable textile fibres, excluding cotton, jute, and waste
844 Under garments of textile fabrics, not knitted or crocheted
778 Electrical machinery and apparatus, nes
245 Fuel wood and wood charcoal
752 Automatic data processing machines and units thereof
873 Meters and counters, nes
058 Fruit, preserved, and fruits preparations
773 Equipment for distribution of electricity
Source: UN-COMTRADE, author 's calculation.
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Table 7.2 Average the Number of Products
in each Group A, B, C and D for 1976-2005
Group C Group A
Japan    1 (0.3%) Japan   65 (27.5%)
Korea    7 (2.8%) Korea   53 (22.2%)
China    8 (3.2%) China   82 (34.4%)
Singapore 14 (6.0%) Singapore 29 (12.2%)
Indonesia  4 (1.5%) Indonesia 41 (17.4%)
Malaysia  4 (1.6%) Malaysia 30 (12.6%)
Thailand   8 (3.5%) Thailand  54 (22.8%)
Philippine  5 (2.3%) Philippine 36 (15.2%)
Average   6  (3 %) Average  49  (2 1 %)
Group E Group D
Japan   131 (55.2%) Japan   40 (17.0%)
Korea   142 (59.8%) Korea   36 (15.3%)
China   105 (44.2%) China   43 (18.1%)
Singapore 161 (67.9%) Singapore 33 (14.0%)
Indonesia 152 (64.0%) Indonesia 40 (17.0%)
Malaysia 167 (70.7%) Malaysia 36 (15.1%)
Thailand 143 (60.5%) Thailand  31 (13.2%)
Philippine 169 (71.4%) Philippine 26 (ll.1%)
Average  1 46  (62%) Average  36  ( 1 5%)
Source: UN-COMTRADE, author 's calculation.
Figure 7.5 shows trends in the number of products in each group. In general,
Japan has the increasing number of products in group D, meanwhile the numbers of
products in groups A and C have decreased. Though with some fluctuations, Korea has
basically similar pattern of trends with those of Japan. In contrast, Singapore has negative
trends in the numbers of products in group B and D, but she has positive trends in the
numbers of products in group A and C since the mid-1990s. However, the number of
products in group A decreased for the last four years. This indicates that Singapore, lack
of natural resources, is a net exporter of products with no comparative advantage in
international market.
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It is rather difficult to make general conclusion on the trend in China, however for
the last 4 years the number of products in group C increased significantly. Indonesia,
Malaysia and Thailand have a similar trend in the number of products in each group i.e.
decreasing in group D but increasing in group A and C. The Philippines shows relatively
steady trends in the number of products in each group.
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Figure 7.5 Trends in the Number of Products in Each Group A, B, C and D
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7.4.2. TheFlying Geese pattern
This sub-section describes the position of countries in the FG pattern in East Asia.
Three questions to be answered are: (1) What industries are in the first round, second
round and third round in the FG formation? (2) Where is the position of a specific
country in the FG pattern? (3) What industries might be transferred in the future to other
countries following the FG pattern? To answer these questions, there are three
assumptions to be made. First, Japan is the lead goose in the FG pattern. This is
commonly and empirically believed. Second, Japan will transfer (through pro-trade type
FDI) its industries to the other countries following the FG pattern. Third, Japan's current
comparative advantage could indicate robustly the rounds in the FG pattern.
7.4.2.1. The rounds of industries in the FG pattern
As previously mentioned, industries are categorized following the ETA i.e.
primary industries, natural resource-intensive industries, unskilled labor-intensive
industries, technology-intensive industries and human capital-intensive industries. The
first two industries are omitted from the analysis since Japan, as the lead-goose has no
comparative advantage on them. Figures 7.6, 7.7 and 7.8 describe the "products
mapping" for the industries. These figures are obtained by following the next three stages.
Firstly, the RSCA and TBI indexes for each SITC are calculated. Secondly, the median of
RSCA and TBI indexes for each industries classification are calculated13. Thirdly, for
each industries classification, the median RSCA and TBI indexes are plotted into the
"products mapping" (in Figure 7.3) for the two years 1985 and 2005.
13 We find that RSCA and TBI indexes have skewed distributions. Therefore, the median is better
measurement of the central tendency than the mean (McClave et al., 2001 ).
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From Figures 7.6, 7.7 and 7.8, we argue that unskilled labor-intensive industries
are in the first round, human capital-intensive industries are in the second round and
technology-intensive industries are in the third round of the FG pattern in the East Asian
region for three reasons. First, Japan had very high comparative advantage in unskilled
/a^or-intensive industries in the past. In the catch-up years of the 1950s and 1960s,
Japanese industrial policy was designed to develop leading manufacturing industries. By
the 1970s, Japan had already caught-up with the West (Sumita and Namiki, 1997). Now,
the industries have been transferred through pro-type FDI to other countries in East Asia.
As a result, the Japanese comparative advantage in these industries decreases. As
depicted in Figure 7.6, the Japanese comparative advantage decreased in the period 1985-
2005. Japan was still net-exporter of products from these industries in 1985, but Japan
became net-importer in 2005. This confirms the reverse import (Kojima, 2000) or
"boomerang effect" (Shinohara, 1976, 1982). Therefore, if unskilled /oZ»or-intensive
industries are associated with consumer goods in Figure 7.1, this situation is reflected by
the two dotted lines beyond time I4. Japan has had the reverse import of products in
unskilled labor-intensive industries, which she used to have high comparative advantage
in the past. Similarly, Korea has also not specialized in unskilled ZaZ>or-intensive
industries any more. Until the 1960s, Korean industrial policy was mainly inward-
looking, encouraging import-substitution in non-durable consumer good industries._ In
1 96 1 , Korea adopted outward-looking and export-oriented industrialization (Masuyama,
1997). In 1985, Korea had very high comparative advantage and was a net-exporter in
products of these industries. Woo (2001) argues that an important aspect of Korean
success in the phase of outward-looking trade policy was her deliberate concentration on
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industries with relatively low capital requirements or unskilled /a6or-intensiveness (such
as clothing and wigs), which had favorable and rising international demand. However,
those industries have been later caught-up one after another by China, Thailand and
Indonesia, which have abundant unskilled labor. Those countries currently have high
comparative advantage in these industries and become net-exporters.
Net-Importer / Net-Exporter (TBI)
Source: UN-COMTRADE, author 's calculation.
Figure 7.6 The East Asia FG Pattern: Unskilled /afow-Intensive Industries
Second, Japan had very high comparative advantage and was a net-exporter of
products of human capital-intensive industries in 1976 as depicted in Figure 7.7. If
human capital-intensive industries are associated with capital goods in Figure 7.1, this
situation is reflected by situation in time beyond t**. Although Japan has no comparative
advantage anymore in human copzYaZ-intensive industries, Japan is still as a net-exporter
in the period 1976-2005. China, Korea and Thailand are the first follower geese.
Singapore, Malaysia, Indonesia and the Philippines are the second follower geese. From
Figure 7.7, it seems that Korea had lost competitiveness in these industries for the period
1985-2005. During the 1970s, under the heavy and chemical industries (HCIs)-biased
development strategy, Korea created comparative advantage in more capital-intensive
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industries, physical or human capital-intensive. After obtaining substantial gains in the
1970s, the chemical industry and primary metal manufacturing industries had lost ground
slightly in the 1980s. Woo (2001) states that the over ambitious HCI strategy has caused
serious economic problems such as "inter-sectoral resource misallocation, external debts,
and serious distortions in the private sector decision processes". Unlike in unskilled
labor-intensive industries, it is clear that the other East Asian countries have similar
directions i.e. they are increasing comparative advantage and becoming net-exporters in
human capital-intensive industries.
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Figure 7.7 The East Asian FG Pattern: Human Capital-Intensive Industries
Third, until recently Japan has still kept comparative advantage in technology-
intensive industries and been a net-exporter. After success in the catching-up with Europe
and North America in manufacturing sector by the second half of the 1970s and into the
first half of the 1980s, Japan had shifted her industrial policy to create a business
environment more suitable to intellectual and creative pursuits for not easily caught-up
comparative advantage in the second half of the 1 980s and the 1990s (Sumita and Namiki,
1999). Technology-intensive industries have become the leading industries in Japan. The
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other East Asian countries have the same direction to be like Japan. However, until 2005
they have not had comparative advantage in these industries yet. Consecutively,
Singapore, Korea, China, Malaysia, Thailand, Indonesia and Philippine are the follower
geese. Therefore, technology-intensive industries can be considered as the third round in
the FG formation following the first round unskilled /aZ>or-intensive industries and the
second round human capital-intensive industries.
-Japan, 1976 -
Jopan.2005-*- Japan. 1 985
l.f)O
Singapore,2005
Net-Importer / Net-Exporter (TBI)
Source: UN-COMTRADE, author 's calculation.
Figure 7.8 The East Asian FG Pattern: Human Cap/ta/-Intensive Industries
Figure 7.9 shows the empirical flying geese pattern in East Asia as previously
explained14. Panel (a) represents the flying geese pattern in unskilled /a^or-intensive
industries (the first round). Japan as the leader goose has been a net-importer in these
industries. Korea has also not specialized in these industries anymore. The industries
have been transferred to ASEAN (Indonesia and Thailand) and China. Panel (b) shows
the flying geese pattern in human copzYaZ-intensive industries (the second round).
14 It is important to note that the empirical flying geese pattern here is only derived from export and import
data (RSCA and TBI). It is reasonable to exclude production in this analysis for two practical reasons
First, exports are theoretically only certain part of production. Second, it is difficult to get data on
production for all industries and all countries.
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Although Japan has a decreasing trend in comparative advantage of these industries, she
is still a net-exporter of products in these industries. The follower geese countries (Korea,
Malaysia, the Philippines and China) have an increasing trend in their comparative
advantage and have been net-exporters in these industries. Panel (c) represents the flying
geese pattern in technology-intensive industries (the third round). Japan currently has still
had comparative advantage in these industries. The ASEAN countries, Korea and China
have the similar directions in catching up with Japan but their position in the FG
formation are still far from the lead goose.
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Figure 7.9 The Empirical Flying Geese Pattern
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7.4.2.2. Potential industries transmitted from Japan to the follower-geese
Most unskilled labor-intensive industries and some human capital-intensive
industries have been transferred from Japan as the lead goose to the other East Asian
countries as the follower geese. This sub-section examines what products (SITC) are
potentially transferred from Japan to the other East Asian countries in the future. These
rounds of industrial changes in the FG pattern previously mentioned will be more or less
applicable to the other developing countries in the world. Although it is mentioned that
unskilled labor-intensive industries are in the first round, it does not necessarily mean
that all unskilled labor-intensive industries have already been transmitted from Japan to
the other East Asian countries. Of course, there are some products (SITC) in which Japan
has still specialized. These products are potentially transmitted from Japan to other East
Asian countries in the future. Akamatsu (1962) mentions that the FG pattern does not
only happen in the capital goods industry following the consumer goods industry but also
in the progress from low technology to higher technology goods.
180
    653
. ｻ, 蝣 蝣" " M S '" 94- B9 S
蝣 6 54 831
':**S - 843
・ SSI
         i
- 659
(a) 1976
I 79 3
0 (16
I
 89 5 - 6 5 3
一 蝣8 9 4 6 6 4 x 6 iS I
i
!
!
蝣 W B4 5
蝣" ｻ '. ｫ 蝣 " ? ｫ ,
・ 6 56
84 3
NcMmpwtcr/Nd.Exportcr (TBI)
(a) 1985
 I 79 3 :
+ 89 5
 6 S 4  66 5
*
・ G Sif " 7 I
蝣 6 5 2  I
Nct-Impoitcr/Ncl-Exportcr (TB1)
(b) 1995
1
[
[
I
 7 9 3 :< j
- m ;
<  + 8 9 4 6 5 1*
66 6 x B 12
= K 2 t
x 8 4 8s 4 Ji jpｻ 1
6 5 4 6 6 5 * 6 " 蝣 6 S 2 x 6 S S・ 6 5
Notes
SITC Commod ity Description
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653 Fabrics, woven, of man-made fibres (not narroworspecial fabrics)
654 Textile fabrics, woven, otherthan cotton orman-made fibres
655 Knitted or crocheted fabrics (including tubular, etc, fabrics)
656 Tulle, lace, embroidery, ribbons, trimmings and othersmall wares
657 Special textile fabrics and related products
658 Made-up articles, wholly orchiefly of textile materials, nes
659 Floor coverings, etc
664 Glass
665 Glassware
666 Pottery
793 Ships, boats and floating structures
812 Sanitary, plumbing, heating, lighting fixtures and fittings, nes
821 Furniture and parts thereof
83 1 Travel goods, handbags etc, of leather, plastics, textile, others
842 Men's and boys' outerwear, textile fabrics not knitted or crocheted
843 Womens, girls, infants outerwear, textile, not knitted or crocheted
844 Under garments of textile fabrics, not knitted or crocheted
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85 1 Footwear
894 Baby carriages, toys, games and sportinggoods
895 Office and stationary supplies, nes
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Figure 7.10 The "Products Mapping" of Japanese Unskilled labor-intensive
Industries: 1976, 1985, 1995 and 2005
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To promote smoother transmission of industries from the lead goose country, the
follower countries must have infrastructure more suitable for the next comer industries.
To find them out, we examine the Japanese existing 'products mapping'. Figure 7.10
shows the "product mapping" of Japanese unskilled /a6or-intensive industries for 1976,
1985, 1995 and 2005. At least for the last decade (1995-2005), Japan still has
comparative advantage in three products (SITC) i.e. Ships, boats and floating structures
(SITC 793), Office and stationary supplies, nes (SITC 895) and Glass (SITC 664).
These products lie in the Group A and they might potentially be transferred from Japan to
other East Asian countries in the future.
Figure 7.ll represents the "products mapping" of Japanese human capital-
intensive industries for 1985, 1995 and 2005. Many products in these industries were in
Group A and C in 1985. In 1995 there were many products with decreasing comparative
advantage (shown by the increase in the number of products in Group D). However,
Japan still has a lot of products lying in Group A in 2005 such as Cycles, scooters,
motorized or not; invalid carriages (SITC 785), Gramophones, dictating machines and
other sound recorders (SITC 763), Passenger motor vehicles (excluding buses) (SITC
781), Universals, plates, and sheets, of iron or steel (SITC 674), Rubber tires, tire cases,
inner and flaps, for wheels of all kinds (SITC 625), Motor vehicle parts and accessories,
nes (SITC 784), Musical instruments, parts and accessories thereof (SITC 898), Nails,
screws, nuts, bolts, rivets, etc, of iron, steel or copper (SITC 694), Tools for use in the
hand or in machines (SITC 695), Ingots and other primary forms, of iron or steel (SITC
672), Lorries and special purposes motor vehicles (SITC 782), Rails and railway track
construction materials, of iron or steel (SITC 676), Railway vehicles and associated
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equipment (SITC 791), Tube, pipes and fittings, of iron or steel (SITC 678), Television
receivers (SITC 761) and Pigments, paints, varnishes and related materials (SITC 533).
These products might potentially be transferred from Japan to other East Asian countries.
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Notes
SITC
531
532
533
551
553
554
621
625
628
641
642
672
673
674
676
677
678
679
691
692
693
694
695
696
697
699
761
762
763
781
782
783
784
785
786
791
885
892
896
897
898
899
Commodity Description
Synthetic dye, natural indigo, lakes
Dyeing and tanning extracts, and synthetic tanning materials
Pigments, paints, varnishes and related materials
Essential oils, perfume and flavour materials
Perfumery, cosmetics, toilet preparations, etc
Soap, cleansing and polishing preparations
Materials of ru bber
Rubber tires, tire cases, inner and flaps, for wheels of all kinds
Articles of rubber, nes
Paper and paperboard
Paper and paperboard, precut, and articles of paper or paperboard
Ingots and other primary forms, of iron or steel
Iron and steel bars, rods, shapes and sections
Universais, plates, and sheets, of iron or steel
Rails and railway track construction materials, of iron or steel
Iron or steel wire (excluding wire rod), not insulated
Tube, pipes and fittings, of iron or steel
Iron, steel casting, forging and stamping, in the rough state, nes
Structures and parts, nes, of iron, steel or aluminium
Metal containers for storage and transport
Wire products (excluding insulated electrical wire); fencing grills
Nails, screws, nuts, bolts, rivets, etc, of iron, steel or copper
Tools for use in the hand or in machines
Cutlery
Household equipment of base metal, nes
Manufactures of base metal, nes
Television receivers
Radio-broadcast receivers
Gramophones, dictating machines and other sound recorders
Passenger motor vehicles (exclud ing buses)
Lorries and special purposes motor vehicles
Road motor vehicles, nes
Motor vehicle parts and accessories, nes
Cycles, scooters, motorized or not; invalid carriages
Trailers, and other vehicles, not motorized, nes
Railway vehicles and associated equipment
Watches and clocks
Printed matter
Works of art, collectors' pieces and antiques
Gold, silver ware, jewelry and articles of precious materials, nes
Musical instruments, parts and accessories thereof
Other miscellaneous manufactured articles, nes
(d) 2005 Source: UN-COMTRADE, author 's calculation.
Figure 7.ll The "Products Mapping" of Japanese Human Capital-Intensive
Industries: 1976, 1985, 1995 and 2005
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7.4.2.3. The third round: the FG paradigm might be less significant
Figure 7. 12 represents the "products mapping" of Japanese technology-intensive
industries. A lot of products in these industries were in Group A in 2005 such as Steam
engines, turbines (SITC 712), Photographic apparatus and equipment, nes (SITC 881),
Optical goods nes (SITC 884), Photographic and cinematographic supplies (SITC 882),
Metalworking machine-tools, parts and accessories thereof, nes (SITC 736), Other
machinery, equipment, for specialized industries; parts nes (SITC 728), Steam boilers and
auxiliary plant; and parts thereof, nes (SITC 71 1), Hydrocarbons, nes, and derivatives
(SITC 511), Optical instruments and apparatus (SITC 871), Civil engineering,
contractors' plant and equipment and parts, nes (SITC 723), Thermionic, microcircuits,
transistors, valves, etc (SITC 776), Measuring, checking, analysis, controlling
instruments, nes, parts (SITC 874), Electrical apparatus for making and breaking
electrical circuits (SITC 772), Electrical machinery and apparatus, nes (SITC 778),
Textile and leather machinery, and parts thereof, nes (SITC 724), Internal combustion
piston engines, and parts thereof, nes (SITC 713), Parts, nes of and accessories for
machines of headings 751 or 752 (SITC 759), Electro-medical and radiological
equipment (SITC 774), Miscellaneous chemical products, nes (SITC 598), Regenerated
cellulose; derivatives of cellulose; vulcanized fibre (SITC 584), Metalworking machinery
(other than machine-tools), and parts, nes (SITC 737), Non-electric parts and accessories
of machinery, nes 749, Tractors (other than those falling in heading 7441 1 and 7832)
(SITC 722), Printing, bookbinding machinery, and parts thereof, nes (SITC 726), Pumps,
compressors; centrifuges; filtering apparatus; etc, parts (SITC 743), Mechanical handling
equipment, and parts thereof, nes (SITC 744), Rotating electric plant and parts thereof,
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nes (SITC 716), Pumps for liquids; liquid elevators; and parts thereof, nes (SITC 742),
Heating and cooling equipment and parts thereof, nes (SITC 741), Condensation,
polycondensation and polyaddition products (SITC 582), Internal combustion piston
engines, and parts thereof, nes (SITC 513) and Other power generating machinery and
parts thereof, nes (SITC 718). They might potentially be transferred from Japan to other
East Asian countries.
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Notes;
SITC
511
512
513
514
515
516
522
523
541
562
572
582
583
584
585
591
592
598
711
712
713
714
716
718
721
722
723
724
725
726
727
728
736
Til
741
742
743
744
745
749
751
752
759
764
771
772
773
774
775
776
778
792
871
872
873
874
893
951
Commodity Description
Hydrocarbons, nes, and derivatives
Alcohols, phenols etc, and their derivatives
Carboxylic acids, and their derivatives
Nitrogen-function compounds
Organo-ino rganic and heterocyclic compounds
Other organic chemicals
Inorganic chemical elements, oxides and halogen salts
Other inorganic chemicals; compounds of precious metals
Medicinal and pharmaceutical products
Fertilizers, manufactured
Explosives and pyrotechnic products
Condensation, polycondensation and polyaddition products
Polymerization and copo lymerization products
Regenerated cellulose; derivatives of cellulose; vulcanized fibre
Other artificial resins and plastic materials
Pesticides, disinfectants
Starches, insulin and wheat gluten; albuminoidal substances; glues
Miscellaneous chemical products, nes
Steam boilers and auxiliary plant; and parts thereof, nes
Steam engines, turbines
Internal combustion piston engines, and parts thereof, nes
Engines and motors, non-electric; parts, nes; group 714, item 71 888
Rotating electric plant and parts thereof, nes
Other power generating machinery and parts thereof, nes
Agricultural machinery (excluding tractors) and parts thereof, nes
Tractors (other than those falling in heading 7441 1 and 7832)
Civil engineering, contractors' plant and equipment and parts, nes
Textile and leather machinery, and parts thereof, nes
Paper and paper manufacture machinery, and parts thereof, nes
Printing, bookbinding machinery, and parts thereof, nes
Food-processing machines (non-domestic) and parts thereof, nes
Other machinery, equipment, for specialized industries; parts nes
Metalworking machine-tools, parts and accessories thereof, nes
Metalworking machinery (other than machine-tools), and parts, nes
Heating and cooling equipment and parts thereof, nes
Pumps for liquids; liquid elevators; and parts thereof, nes
Pump, compressors; centrifuges; filtering apparatus; etc, parts
Mechanical handling equipment, and parts thereof, nes
Other non-electric machinery, tools and mechanical apparatus, nes
Non-electric parts and accessories of machinery, nes
Office machines
Automatic data processing machines and units thereof
Parts, nes of and accessories for machines of headings 751 or 752
Telecommunication equipment, nes; parts and accessories, nes
Electric power machinery, and parts thereof, nes
Electrical apparatus for making and breaking electrical circuits
Equipment for distribution of electricity
Electro-medical and rad iological equ ipment
Household type equipment, nes
Thermionic, microcircuits, transistors, valves, etc
Electrical machinery and apparatus, nes
Aircraft and associated equipment, and parts thereof, nes
Optical i nstruments and apparatus
Medical instruments and appliances, nes
Meters and counters, nes
Measuring, checking, analysis, controlling instruments, nes, parts
Photographic apparatus and equ ipment, nes
Photographic and cinematograph ic suppl ies
Cinematograph film, exposed and developed
Optical goods nes
Articles, nes of plastic materials
Armoured fighting vehicles, war firearms, ammunition, parts, nes
N'cMmportcr/Ncl-&q»ftcr fTBl)
(d) 2005 Source: UN-COMTRADE, author 's calculation.
Figure 7.12 The "Products Mapping" of Japanese 7ec/i«0/0gy-Intensive
Industries: 1976, 1985, 1995 and 2005
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Affected by globalization and liberalization, there has been a "paradigm shift"15
from industrial technology to information technology (IT). The dynamics of the industrial
structure in the East Asian region follows this paradigm. In this structural change in East
Asian industries, the traditional FG concept might be less relevant to explain the
economic and industrial development in the region. Industrial pattern has become less
predictable. Masuyama and Vandenbrink (2001 : 22-23) state that the paradigm shift has
been encouraging structural changes in East Asian industries in the following five ways
i.e. (a) accelerating the transfer of mature industrial (manufacturing) technology from
advanced countries to less-developed economies through FDI, (b) increasing the share of
the IT industries in East Asia, (c) increasing the knowledge content of the production
process as information (knowledge) substitutes for labor and capital as a production input,
except perhaps in the assembly function, (d) forcing a change in industrial organization
from the self-contained organization such as keiretsu and chaebol to the networked (out-
sourcing and supply-chain) organization, (e) changing the pattern of international
production network from Japan (during 1980s in industrial technology) to the US (as
source of innovation in the IT industries).
7.5. Conclusions and Policy Implications
This chapter examines the FG pattern in the East Asian region. First, the
evolution of FG concept starting from the original Akamatsu's concept to the modern one
is briefly described. There are two crucial variables in the FG model i.e. comparative
advantage and trade balance (export-import). Industries will be transmitted from the lead-
Masuyama and Vandenbrink (2001 : 22)
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goose country to the follower-geese countries based on their comparative advantage. The
successful catching-up process for a specific industry in a specific country is reflected by
the country's trade balance. Second, from the FG concept, we develop an analytical tool
namely the "products mapping", which is constructed by combining the two crucial
variables. We use the Revealed Symmetric Comparative Advantage (RSCA) index as the
indicator of comparative advantage and the Trade Balance Index (TBI) as the indicator of
export-import activities.
The analytical tool is applied to examine empirically the FG pattern in the East
Asian Region. This research empirically shows that the FG pattern is recognized in the
case of the East Asian region. The industries in the first round of the FG pattern are
unskilled labor-intensive industries, followed by human capital-intensive industries in the
second round and technology-intensive industries in the third round. In the case of first
round (unskilled /a^or-intensive industries), we find that there has been a clear indication
of industrial transfer from Japan as the lead-goose to Korea and then to the ASEAN
countries and China as the follower geese. Currently, China, Thailand and Indonesia have
comparative advantage in unskilled labor-intensive industries. In the case of second
round (human capital-intensive industries), Korea has already caught up with Japan.
Until recently, Japan has still kept having high comparative advantage in technology-
intensive industries.
Some policies implications might rise. First, as far as the FG pattern is concerned,
the products (SITC), which Japan have comparative advantage are potentially transmitted
to the follower geese in the future. We find three products in unskilled /a6or-intensive
industries might be potentially transmitted in the future i.e. Ships, boats and floating
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structures (SITC 793), Office and stationary supplies, nes (SITC 895) and Glass (SITC
664). In addition, there are still a lot of products in the human capital-intensive industries
might be transmitted in the future.
Second, the follower-geese must be well prepared in accepting new industries
transferred from the more advanced countries. The follower-geese must be also well
prepared to give away the industries, which might be reallocated to the next follower
geese. The key in attracting new industries and keeping established industries operating
in the domestic economy is to create more comparative advantage than the other
countries. This is related with how the governments prepare the domestic infrastructure,
improve taxation system, help create industrial cluster and lower cost in doing business,
and promote competitive factor prices and better quality of factors (including human
resources).
Third, to remain as the leader of the geese formation, Japan needs actively create
newproducts through innovative research and development (R&D). For most products in
unskilled /a^or-intensive industries, Japan has no comparative advantage anymore. Many
products in human capital-intensive industries still have comparative advantage. For the
next 20 years, Japan might have a decreasing trend in comparative advantage of these
industries. Now, Japan has very high comparative advantage in technology-intensive
industries. What will be the next industries promising for Japan? The development model
by Todaro and Smith (2006) states that an economy undergoes a structural change in its
development from agriculture-based to manufacture-based and even further to service-
based economies. Then the next promising industries for Japan will lie in the service
sector, especially in the financial sub-sector. Ozawa (2001) states that the FG model
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should encompass not only the industrial dimension of catch-up but also its institutional,
particularly financial, dimension. Japan must quickly adjust to the paradigm shift from
industrial technology to information technology (IT) and also anticipate the consequence
of the paradigm shift.
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Chapter 8
Export Performance:
Constant Market Shares Analysis
8.1. Introduction
A country's export performance can be explained by the demand and supply sides.
The demand side relates with the economic development of the country's exports
destinations or markets (Learner and Stern, 1970). For example, if the income per capita
and the number of population in the markets increase, the country's exports will
consequently also increase. Meanwhile, the supply side closely relates with how the
country could compete with other sources of supply. The country's relative factor
endowments create its comparative advantages.
There have been changes in the world trade volume due to trade liberalization.
Regionalization, economic integration, bilateral and multilateral trade agreements have
significantly affected the world trade through trade creation and trade diversion. The
patterns of world exports have also changed due to the dynamics in countries'
specialization (Krugman, 1995; Aiginger, 1999; Worz, 2005). In the case of East Asia,
until the late 1980s these patterns were dominated by the traditional comparative
advantage in which factors endowments play important role. Japan and Asian Newly
Industrialized Economies (ANIEs) have comparative advantage in capital- and human
ca/?zta/-intensive commodities, meanwhile the developing East Asian countries have
specialized in natural resource- and unskilled /a^or-intensive ones. The pattern of
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industrial location and international trade has significantly evolved since the 1990s
(Fouquin et ai, 2006).
Many researchers have tried to explain factors underlying countries' export
performance. Paper by Tyszynski (1951) provides a fundamental analytical tool, which
has been famous as Constant Market Shares (CMS)1. Tyszynski breaks down the change
in a country's share of exports into two components i.e. the constant share (hypothetical
exports) and the competitiveness effect. The more comprehensive and applicable version
of the CMS is proposed by Learner and Stern (1970). They note that a country's exports
might fail to grow as rapidly as the world average exports for the following three reasons.
First, exports may be concentrated relatively in commodities for which demand is
growing slowly. Second, exports may be going primarily to relatively stagnant regions.
Third, the country in question may have been unable or unwilling to compete effectively
with other sources of supply.
Although Richardson (1971a, 1971b) asserts several shortcomings of the CMS as
mentioned in the next section, it does not reduce the popularity of the CMS. Fagerberg
and Sollie (1987) try to explain factors underlying the changes in a country's shares in
world exports. They note that the changes in the country's shares in world exports can be
broken into five effects i.e. market shares, market distribution, commodity composition,
commodity adaptation and market adaptation effects.
The aim of this chapter is to develop a new version of the CMS method that
avoids such problems and weaknesses as Richardson (1971a, 1971b) clearly outlines.
Fagerberg and Sollie (1987) argue that the CMS method could be improved in theoretical
1 Since then the CMS has been employed by many authors including Fleming and Tsiang (1956), Baldwin
(1958), Junz and Rhomberg (1965), Learner and Stern (1970), Richardson (1971a, 1971b), Fagerberg and
Sollie (1987) and James and Movshuk (2004), among others.
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consistency and in empirical applicability if the initial years' weights (Laspeyres indices)
are employed throughout the calculation and if the economic interpretation of the residual
terms is made explicitly (instead of including them in an arbitrary way in some of other
effects). Considering papers by Tyszynski (1951), Richardson (1971a, 1971b) and
Fagerberg and Sollie (1987), we derive a new version of the CMS method of Learner and
Stern (1970). In addition, the new version of the CMS is employed to analyze the exports
performance of some regions and East Asian countries.
The rest of this chapter is organized as follows. Section 8.2 describes the trends in
exports of some regions and East Asian countries. Section 8.3 discusses the CMS. After
discussing comprehensively the basic concepts of CMS, this section ends up with a
proposal of new version of the CMS. Section 8.4 shows the empirical results and analysis.
Finally, some conclusions are presented infection 8.5.
8.2. Trends in exports
The East Asian region has increasingly become one of the dominant regions in
the world trade. Figure 8.1 shows the shares of some regions in the world exports in 1985
and 2006. The East Asian region and the EU have taken greater shares of the world
exports during 1985-2006. The ASEAN5 (Singapore, Indonesia, Malaysia, Thailand and
the Philippines) covered 4.23% of the world exports in 1985 and it became 6.14% in
2006. Similarly, the North East Asia (Japan, Korea, China and Hong Kong) had a
significant increase in the share, from 16.16% in 1985 to 18.93% in 2006. A remarkable
increase in the share was noted by the European Union (EU: all 27 countries) from
33.30% in 1985 to 42.13% in 2006. In contrast, the North American Free Trade Area
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(NAFTA: the USA, Canada and Mexico) had a decrease in the share from 18.08% in
1985to 16.11%in2006
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Figure 8.1 Shares of Regions in World Exports
The world exports have changed drastically parallel with the world trade
liberalization. Figure 8.2 shows trends in the exports value of the world and some regions
(the EU, the NAFTA, the ASEAN5 and the North East Asia). The sharp increases in the
world exports during the period 1976-1995 were followed by the steady increases during
the period 1995-2001 and then by the sharper increases during the period 2001-2006. All
regions' trends in exports relatively had similar pattern to that of the world with different
rates of change. During the period 2001-2006, the EU and the North East Asia had higher
increase in their exports than the NAFTA and the ASEAN5.
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Figure 8.2 Exports by Regions
Individual countries in the East Asian region also have similar trends in exports to
that of the world. Figure 8.3 shows the trends in exports by individual countries in the
East Asian region. It seems that Korea and the ASEAN5 countries have similar trends in
exports. Japan had a steady positive trend in exports during the period 1976-1995, but it
became fluctuated during the period 1995-2001. Japan had a similar trend in exports to
that of the EU except during the period 1995-2001. However, Japan has had a sharper
upward trend in exports since 2001. China has made a remarkable upward trend in
exports especially since 2001. Chinese exports have achieved a record exceeding
Japanese exports since 2004. It is interesting to analyze the factors underlying the
changes in exports of several regions mentioned in the above. By using the Constant
Market Shares analysis, it is possible for us to analyze the factors affecting the changes in
exports.
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Figure 8.3 Exports by Countries in East Asia
8.3. The Constant Market Shares (CMS)
Tyszynski (195 1) firstly proposes the CMS method. However, Learner and Stern
(1970) give a more detailed discussion of the method and possible applications. They also
propose a version of the method2, where the changes in exports can be caused by (a) the
general rise in world exports, (b) the commodity composition, (c) the market distribution
and (d) the competitiveness. Ricardson (1971a, 1971b) points out that the commodity
composition and market distribution effects are interdependent (the order of their
calculation matters), and that the values and signs may change if the final, instead of the
initial, year of the period under consideration is used as the base year. Fagerberg and
Sollie (1987) develop their version of the method, which can explicitly give the
interpretation of the competitiveness effect. They find five effects instead of Learner and
2 Fagerberg and Sollie (1987) assert that Learner and Stern calculated the effects underlying the growth of
exports, not the growth of market share, as Tyszynki does. Fagerberg and Sollie argue that the method
proposed by Learner and Stern has insignificant difference with that ofTyszynki.
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Stern's three effects. The two additional effects reflect a country's ability to adapt its
export structure to changes in the commodity and market composition of the world
exports.
It is important to discuss the development of CMS method since it has become a
popular method of the empirical studies on countries' export performance. It is also
useful to know the limitations or shortcomings of the methods, therefore more careful
interpretation can be delivered. This section explains the development of the CMS and
pays more attentions on four works by Learner and Stern (1970), Richardson (1971a,
1971b), and Fagerberg and Sollie (1987). From the comprehensive explanations by them,
wecombine the four works to propose a new version of ours on the CMS method, which
is presented in the end of this section.
8.3.1. The constant-share norm
The CMS method is derived from the constant-share norm. Suppose, there are two
competitive countries A and B exporting their commodity to a particular market. Demand
for exports from the two competing suppliers may be shown by the following expression:
S±. = f(V| (8.1)
qB IpbJ
where qA and qB refer to quantity sold by A and B, respectively. Meanwhile, pA
and pB represent price of the commodity from country A and B, respectively. By
multiplying the both right-hand and left-hand sides of (8.1) with pA/pB, the following
expression is obtained:
PaIa^P^/Pa I (8 2)
pBqB pB IpbJ
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The country A's share of exports is expressed as follows:
v-1
pAqA _ 1 1 pBqBå -I 1å 
pAqA+PBqB I pAqAJ
n.ffn. /n_V
_J1_i_I fA'VA/rB/
-1i-r (8.3)
Equation (8.3) implies that country A's share of the market in question
will be unchanged except as the price ratio - changes. This refersVPAqA +PeqeJ IpbJ
to the validity of the constant-share norm. It also shows that the difference between
exports growth may be indicated by the price changes. Tyszynki (1951) states that the
aggregate market share of a country will be the same if its market shares in individual
commodity groups have also remained constant (hypothetical). Tyszynki refers to the
difference between the hypothetical and the initial market shares as the changes in market
share, which is caused by the structural changes in the world market. The residual -the
difference between the final and the hypothetical market shares- is due to the changes in
competitiveness. This method is called as "constant market shares" (CMS) analysis.
Learner and Stern (1970) refer to the discrepancy between the constant-share
norm and actual shares as the "competitiveness effect". If a country fails to maintain its
share in the world market, the competitiveness term will be negative. It also indicates that
the country's prices increase relatively higher than that of the competitors as shown in
equation (8.3). However, Richardson (1970) states that this is the case if we impose an
additional assumption of the elasticity of substitution exceeding one in absolute value.
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8.3.2. The levels of analysis
Figure 8.4 illustrates countries' and the world's trade flows for the two periods 0
and t. It is used to explain the CMS method. Suppose, there are a number of exporter
countries (z) and importer countries (k) in the world. Exporter country A is a country in
question. The definitions and notations used here are firstly determined:
Vá"=value of the world's exports of commodity i in period 0
Vj*' =value of the world's exports of commodity i in period t
V.wo=value of the world's exports to countryj in period 0
V.y =value of the world's exports to countryj in period t
ViW0=value of the world's exports of commodity i to countryj in period 0
VyWt=value of the world's exports of commodity i to country j in period t
V.y° =value of the world's exports in period 0
V.y =value of the world's exports in period t
V£°= value of country A's exports of commodity i in period 0
V^1 = value of country A's exports of commodity i in period t
V.A0=value of country A's exports to countryj in period 0
V.*'=value of country A's exports to countryj in period t
V^o= value of country A's exports of commodity i to countryj in period 0
V^t= value of country A's exports of commodity i to countryj in period t
r =percentage increase in total world exports;
yWt_yW0
r-- V.
r; = percentage increase in world exports of commodity i;
yWI _yWO
r =-
v
fjj = percentage increase in world exports of commodity i to country j;
yWt _YW0
« ii
i;; -"
wwoYij
From above definitions and notations, the country A's total exports values for
commodity i and for destination countryj for period 0 can be written as:
V vA0=vA0 and YvA0=VA0 (8-4)
/. vij vi« /-J 'j •E}
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and similarly for the period t. In addition, the value of country A's exports in the period 0
isgivenby:
IIV- =2X° =Iv-r =V.r (8.5)
Country A's Exports to
World
Exports Value Total
Commodity 0 t 0 t
1 liB l ifl M 蝣i^ S
2 蝣 I y V*
n M ^H IH H^ Ij^^H ITotal V.w vAt.w yAO V
Coun t ry A ' s Expor t s to
Coun t ry 1
Exports Value
Commodity 0 t
1 "1
2 v,r V *
rn J
Total v.r V'
Country Z's Exports to
World
Country Z's Exports to
Country 1
Exports Value Total
Commodity 0 t 0 t
1
2 蝣 y ? V -'
n
Total v.f vz, v; V.
Exports Value
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1 "I
2 V V ;f
^ 蝣 1 蝣In J
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Figure 8.4 Illustration of Exports Flows
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There are three levels of CMS analysis, which depend on how we treat markets
and commodities (Learner and Stern, 1970). First, it may be assumed that exported
commodities can be treated as a single and completely undifferentiated good. In addition,
export destinations can be treated as a single market. In short, exports may be treated as a
single good destined for a single market. If country A maintains its share in this market,
its exports would simply increase by rV.t° , and the following identity is obtained:
V.? -V.f - rV.r +(V.? -V.f -rV*°) (8.6)
Equation (8.6) is called a "one level" analysis. It implies that the change in A's
exports (v* -v*°)can be divided into two parts i.e. (a) a part related with the general
increase in world exports (rV*°) and (b) an unexplained part, the competitiveness
effect0C -V*° -rV*°).
Second, it may be assumed that exported commodities are quite diverse sets of
goods. For a specific commodity (say i), an analogous identity may be written as follows:
yAt_yAO yAO .yAt_yAO_ yA<K (gJ)
Taking the aggregate equation (8.7), the following expression is obtained:
yAt_yA0=V yAO y/yAt_yA0_ yA0x
- (rV.f)+I(r, -r)V;r +£(V* -V^0 -r.V^0) (8.8)
i i
(a) (b) (c)
Equation (8.8) is called a "two level" analysis. The change in A's exports
\V^ - V.'t0 ) is broken down into three components regarding with: (a) the general rise in
world exports(rV.^°), (b) the commodity composition of A's exports in the period 0
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V(r -r)vA01 ' an<^ (c) an unexplained residual (the competitiveness effect)
YCVAt -VA0-rVAOn - The difference between the "one level" and "two level" analysis&Lmmt^ 1* 1* 1 1" /
is in the existence of the commodity composition effect, ^(r; -r)V^°. If the world
i
exports of commodity i increase by more than the world average for all commodities,
(r; - r) > 0 , the exports of commodity i contribute to the increase in country A's exports.
Therefore, the sum represented by V(r. -r)v^° would be positive if A has concentrated
i
on the export of commodities whose markets are growing relatively faster and would be
negative if A has concentrated in slowly growing commodity markets. Third, it may be
assumed that exports are differentiated by destinations as well as commodity types. In
this case, exports of a particular commodity for a particular destination are considered.
Therefore, the analogous identity can be written as follows:
V At -VA0 =r-VA0 +(VAt -VA0 -r-VA0) (89)ij ij y y v ij y y y / V"-^/
Taking the aggregate equation (8.9) yields:
yAt_yA0 yy yAO+yy(VA._yA0_r..yA0)
i j i j
i i j i j
(a) (b) (c) (d)
Expression (8.10) shows a "three level" analysis. The change in country A's
exports (vAt - VA0)can be divided into four components associated with: (a) the general
rise in world exports, (rVA0); (b) the commodity composition of country A's exports,
^(r-j -r)VA0 ; (c) the market distribution of country A's exports, ^^(^ -r,)^0 ;
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and (d) an unexplained residual (the competitiveness effect), YY(V:At -yA0 -rrViA0) •EThe
vå J )
market distribution effect V T^ ~ ri)viA0 will be positive if country A has concentrated
1 J
its exports in markets with relatively rapid growth. It is important to note that whether the
commodity effect (b) follows the market distribution effect (c), or vice versa. Therefore,
equation (8. 10) can be described in another way:
V? -Xr -rXf +£(rj -rKr +ZSfe -r^f0 +Z2W-Mf ~hK)j i j i j (8.ll)
(a) (b) (c) (d)
Now, the increase of country A's exports (V.^ -V.^°)can be divided into four
components associated with: (a) the general rise in world exports (rV.^° ); (b) the market
distribution of country A's exports ^(r, -r)v.j0 ; (c) the commodity composition of
country A's exports XX(rii~rjrij | ' anc' ^ an unexPlained residual (the
> J
competitiveness effect) YYCV^ -V;A0-rrV^°) •EThe equation (8.10) can be normalized
Vi J
by dividing V.^0 (Laspeyres index) or V.f (Paasche index)
"\/At -\/AO ^\/AO
' v..
B-r)r YZk-^r HK'-xT-^f)
L aspeyres Index: ---=-^-+-i +-J +-?-± (8. 1 2)" J -WAO t tAO t tAO Yao V
(1) (2) (3) (4)
3 Tyszynski (1951) actually employs \J-AOV . V.
wt wwoyWt y
I(r, +i)vr V; AO
v v V.
/ V. At I(ri +l)vr
V .
W t V.
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Y(r-rYvA0 yy(r.-r.V YY(VAt--V.A0-r.VA0)
Paasche Index: 1^ Y^_=I^_+j +_l_j +_l_j (8.13)
yAt y At y At y At y At
( 1) ( 2) (3 ) (4)
8.3.3. The shortcomings of the Learner and Stern's version
Richardson (1971b) notes several shortcomings in the application of the CMS by
Learner and Stern (1970). First, the various components in the basic identity (8.10) will
vary with the level of commodity aggregate i.e. the composition of class i. Therefore,
commodity classification (i) should be as homogeneous as possible. Second, the CMS
effects will vary with the degree of market consolidation, i.e. the identification of each
market (j). Third, the application of the equations (8.10) or (8.1 1) is somewhat arbitrary.
It depends on the researcher's subjectivity. In (8.10), the commodity effect
Z(ri ~r)V^° is calculated "before"4 the market effect ^Zfe "^f •EIn c°ntrast> in
V> j
(8.ll) the market effect X(rj~rM° is calculated "before" the commodity
effect ^^(li) ~rjMf° å Even if the sum of the two effects is the same, this change in the
V' j /
sequence of calculation would change the values of the individual commodity and market
effects. Fourth, alternative choice of the world or the standard area will cause the CMS to
vary. In principle, the appropriate "world" (i.e. the area to which the denominator of an
export shares refers) should include only true competitor. Fifth, the ability to make more
than one choices of calculation basis represents the index number problem, for example
Laspeyres Index (8.12) and Paasche Index (8.13).
4 Richardson (1971b)
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8.3.4. Changes in the share of exports: the Fagerberg and Sollie's
version
The interpretation of competitiveness effect (d) in the identity (8.10) is not as
straightforward as the other terms. There are many other things beside the relative prices
affecting a country's competitiveness such as (a) the differential rates of export price
inflation, (b) differential rates of quality improvement and the development of new
products, (c) differential rates of improvement in the efficiency of marketing or in the
terms of financing the sale of export goods, (d) differential changes in the ability for
prompts fulfillment of export orders (Learner and Stern, 1970). More recently, Fagerberg
and Sollie (1987) develop another version of the CMS method by Tyszynski (1951). This
version gives much more explanation on the competitiveness effect.
The change in share of exports depends on how we treat markets and
commodities in our analysis (Fagerberg and Sollie, 1987). To give clear explanation, two
cases will be described separately, i.e. 'several commodities - one market' and 'several
commodities - several market' cases5. The following symbols and definitions will be
used6:
V =value of exports;
i = commodities
j = exports (destinations) markets
n =number of commodities;
k = number of countries (K is the last exports market)
5 We will use variable (data) on exports only. This is slightly different with that of Fagerberg and Sollie
(1987). They use term exports of specific country. However, for market destination they employ "total
import of a country" instead of "world exports to the country". Theoretically, the two terms must be the
same i.e. the "total imports" value of a country is the same with the "world exports" to the country. In
practice, since imports are calculated based on cost-insurance-freight (CIF) meanwhile exports are
calculated base on free-on-board (FOB), the use of only exports can therefore avoids misleading.
6 The symbols and definitions are different with those of Fagerberg and Sollie (1987). This is to
accommodate our comparison analysis among the versions of CMS method.
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0,t = subscripts which refer to the initial year and to the final year of the comparison,
respectively;
A =country in question
wSA
=world
=market shares
the world total exports;
of country A in world exports (the ratio of A's total exports and
KDorts:
I2XSA=SA1+SA2+...+S
i j
=macro share of country A in world exports (the ratio of A's total export and
world total export in each market); row vector of dimension K:
f VwA WA V\/ALa Vi2 Zj VK
,A2 ]-
i v,r ev.2 iv,
,AJ
L ~T ~7~ "T J
oc"J = market shares, by commodity, ot country A (micro snare ot country A) in me
ports to market j (the ratio of country A's and the world's exports of
^
a;. nirtM \c v*-»•E
IKkUlVVL U11«1VU) *~"J **V******V**-M.VJ
1 1 < 1 , •E /,1
world exports to arKet j (jne ratio 01 country a s
commodity i to country K); matrix of dimension Kxn:
l~vA vA -\
aAj =
a
a
Al Al
2 un
A2 A2
2 un
a f a AK
vv
v,
V . V
v v v wnl
vr V Avn2
v ,v
V '
y Wvn2
V
vv
pwj= commodity shares of the world exports to country j to the world total exports (the
ratio of world's specific commodity exports and total world's exports to country
K); matrix of dimension nxK:
fv.r/y.yr y?/y.y? y*/yy?
p
Wj pr pr
WK
2
OW13W2 gWWK
vw/Yvw vw/Vvw vw/Vv'
y w/yyw vw/yvw VW/VV'nl/Zj å ! Vn2/ZjVi2 VnK//,vi:
=country shares of the world exports (the ratio of the world exports to country j
and the world total exports); column vector of dimension K:
§wj =
g W l
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The 'several commodities - onemarket' case
In the case of 'several commodities - onemarket', it is assumed that country A in
question exports several commodities (n) in only one market, say market K (i.e. j=K). In
Figure 8.4, it is depicted by the last column. Based on the definitions and symbols, the
macro share of country A (S^) can be written as the inner product of the vector of its
micro share (a^ ) and the vector of commodity share in total world export to county K
(p** ), as follows:
SAK =aAKpWK = V V'IK 2K V.nK
y W v,''IK V.
V,
V.
;2X
v : /2X
(8.14)
The change in macro share of country A (ASAK ) between the two periods t and 0
can be obtained:
ASAK =SAK _SAI
AKoWK _,AKo=
at pt -a0p, WK0
(8.15)
V ,l K,t
V ;2K,t V: nK, t
V ,l K,t
V
.2K,t VnK,t
v£t /lv:
v w/yvV2K,t / Zj Vil
/ i
vw /Vv'
wiK, t
v;1K.0 v 2K,0V
V, V. ww1K,O v 2K,0
V A
v nK,0
vnK,0
v /yAV w WV1K,O/ / V'
vw /Yv'
vw /Yv1
wK,0
w
K.0
wiK,0
If either the Laspeyres or Paasche indices are employed for the whole calculation,
a third (residual) term necessarily appears. This is because neither Laspeyres nor Paasche
index passes the factor reversal test7 (Fagerberg and Sollie, 1987). Therefore, the residual
term appears as shown as follows (Laspeyres index is used):
7 The factor reversal test requires that multiplying a price index and a volume index of the same type should
be equal to the proportionate change in the current values.
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AKAC^ _ AC«-_i_AC**-_l AC
>ap (8.16)
where :
ASf =(a« -af)p AK
0
V n V'
v wV lK,t V ,w2K,t
V ,
nK,t
y WV nK,t
V,1K.0 V. 2K,0
y W
MK.O v2K,0
V AV nK,0
yW
1K,O/ £_, viK,0
vw /yyw,K,0
y w /yywnK,0/ Zj viK,0
(8.17)
A S- = a
A K (Pf -Pf)
V Av 1K,O V Av2K,0
y Wv 1K.0 y Wv2K,0
V AvnK,0
y Wv nK,0
v w/yvwlK,t/Z-t iK.,t
v w /Yvw2K,t/Zj iK.t
/ i
v w /VvwnK,t/Zj 'K,t
y W /YVW1K,O/Z-l iK,0
v w /Yvw2K,0//_i iK,0
/ i
v w /VvwnK,0/Z-l iK,0
(8.18)
As^r -oCJdr -c)
V Av lK,t V Av 2K,t V;nK,t
v wV lK,t V2K,I YnK,t
v A vAMK,0 v 2K,0
y WV 1K,O V .2K.0
vnK,0
V W
v nK,0
y W/yyW'
vlK,t / Z_, viK,t
v w/YvwV2K,t/ 2-i ViK,t
V
.rw /yvwnK,t/Zj iK,t
V ,r w /y y,
v w/YVWiK,0
vw /YvwiK,0
(8.19)
The first term (AS^) is the effect of changes in micro shares (micro share effect),
the second term (as^k) is the commodity composition effect. The third (residual) term
(as£pk) is the inner product ofa vector of changes in micro shares and a vector of changes
in commodity composition. Fagerberg and Sollie (1987) argue that the residual term has
economic meaning, since its sign and value depend on the correlation between the
changes in micro shares of the country and the change in commodity composition of the
market. A formal proof on this matter is given below (for simplicity reason, the
superscripts of country A and market K are omitted):
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ASap =(at -a0Xpt -(30) (8.20)
The correlation coefficient between the changes in micro shares (at - ao )and the
changes in commodity shares((3t - Po), which is denoted by rap, is formulated as8:
(a, -a0-a, +ao)((3t -p0-|3,+po)
r«P =
V(at -a0-a, +ao)(at -a0-at+cto)(pt -Po-(3t+P0)(p, ~P0-pt+P0)
(8.21)
The symbol (') denotes transposition, while at,ao,Pt and p0 are vectors of
means, defined by:
at =(l/n)atuuI (8.22)
a0 =(l/n)aouu' (8.23)
pt = (l/n)u'ptu = (l/n)u (8.24)
po - (l/n)u'Pou = (l/n)u (8.25)
1
where u is vector of one
equations 8.21-8.25 that:
and u' denotes transposition of u. It follows from
raPv(at ~ao -%+ao)(at -a0 -a, +ao)(Pt -P0)'(pt -Po) = (at ~ao -(l/n)atuu'-f{l/n)aouu')(pt -p0) (8.26)
By rearranging, equation (8.26) can be simplified as follows:
raPV(a. -«» -«' +««)(«« -«o -«•E+«o)(P, -Po)'(P, -Po)=(a1 -oCoXP, -Po)-(l/n)(al -a0)uu1(p1 -p0) (8.27)
Since the sum of the commodity shares is always equal to one, it follows that:
u'(Pt -P0)=0 (8.28)
Therefore, it is:
From the standard statistics, correlation between two variables X and Y with n observations is formulated
as: lyv -
y (y_vYy_y1 - 2>' ^Yi
Z-iV- ^A1 I; wherex=J=! andy_m
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raPV(at -ao -a't +ao)(at -a0 -a, +ao)(pt -po)'(J3t -po)=(at -ao)(pt -p0) (8.29)
By substituting equation (8.29) into equation (8.20) the residual can be expressed
as the product of the correlation between the changes in micro shares and the change in
commodity shares, and two terms which are necessarily non-negative. The first of these
terms is a measure of the spread of the changes in micro shares, while the second is a
measure of the changes in commodity shares (superscript are reintroduced):
As^af -afXpr -pr)
I AK AK ~AK ~AK
a
, -an -at +a0
Jaf -a^ -«r +ar)(pr -pr)'(pr -p0WK)
Therefore, the third effect shows to what degree a country has succeeded in
adapting the commodity composition of its exports to the changes in the commodity
composition of the market. Fagerberg and Sollie (1987) name it as the 'relative
commodity adaptation effect' or just simply 'commodity adaptation effect'. If the
commodity adaptation effect equals zero, it does not necessarily means that no adaptation
takes place, but that the country adapts its export structure at exactly the same rate as the
average of all countries exporting to the market in question.
The 'several commodities - several markets ' case
This sub-section explains the CMS method in the case of 'several commodities -
several markets'. For example, we want to analyze country A that export n commodities
to all k countries (export destinations) as depicted in Figure 8.4. The market share of
country A in world export (SA) can be written as the inner product of the vector of its
macro share (sA ) and the vector of country shares of world exports (8wj ):
211
v5Wj =
IX Zvi
2X VvwZj Yi2
Tvw /yyvw
yvw /yyvw
å / å j
zv,r /iEv,r
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The change in the market share can be broken down into three effects:
A SA=AS. +AS, +AS
s5
where :
ASf =(sf -s^ Wj
Z xt. Ev£. Ex
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5X/ZIXS
Z^ /ZIXi / i J
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(8.32)
(8.33)
(20.34)
1(20.35)
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The first effect is the changes in the macro shares weighted by country shares in
the initial year, while the second effect is the changes in the country shares weighted by
macro shares in the initial year. Thus, the second effect measures the effect on the market
share of a country in the world market of changes in the composition of the market. It is
named the market composition effect. The third effect can be interpreted as the degree of
success of the country in adapting the market composition of its export to the changes in
the country composition of world imports. Therefore, following the argument described
in the previous sub-section, it is named the market adaptation effect. A formal proof on
this matter is given below. Let rs^ denotes the correlation coefficient between the
~A-A -A -A
changes in macro shares and the changes in country shares, and let so , st , 5o and 5t
be vectors of means. The correlation coefficient between the changes in micro shares
(st -s0)and the changes in commodity shares(8t -80), which is symbolized by rss, is
formulated as:
If. -- j" St +So )(8t-8o-8t+8o)
^ S o-St+So h - Sn-St+So )'(st-So-5,+80)1(5t-80-8,+5o)
: (8.38)
The symbol st,so,8t and 80 are vectors of means, defined by:
St
S
o
=(l/n>t
= (l/n>(
uu
8t = (l/n)u'5tu =(l/n)u
5o =(l/n)u'5ou =(l/n)u
(8.39)
(8.40)
(8.41)
(8.42)
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It follows from equations 8.38-8.42 that:
rs5V(st ~so -* +so)(st -s0 -s, +so)(5t -80)"(St -50) = (s, -s0 -(l/n)stuu'+(l/n)s0uu'X5t -60) (8.43)
By rearranging, we get:
Wt ~so-st +so)(st -s0 -s, +so)(8t -S0)'(St -So) =(st -s0X5t -80)-(l/n)(st -so)uii(5t -80)(8.44)
Since the sum of the country shares is always equal to one, it follows that:
xi'(8t - 80)=0 (8.45)
Therefore
rs5V(s<-so-s'+s°)(st -so-st +so)(5t -50)'(5t-80)=(st -so)(5t -80) (8.46)
And
ASSA6=rs5A/(sf-s0A-sf+so\t-^-sf+s")(srj -8^)'^-5^J) (8-47)
By taking into account equation 8.15-8.19 and the definition of sA , ASf may be
written as the sum of three effects:
ASSA =ASA +ASA +ASA3 (8.48)
ASA = X(«fJ - a"JKWj50Wj (8-49)
ASA = S o;Aj(PrJ -PoWj)oWj (8.50)
ASAP = X(CJ - CCJ)(ptWJ - PoWJ>oWJ (8-51)
j
The first effect (AS£) is the effect of changes in the micro shares of county A in
each market weighted by the commodity composition of each market and the country
composition of total world exports in the initial year. Following the argument of the
previous section, this is labeled 'the market share effect'. By the same token, the second
effect (ASp ) is labeled 'the commodity composition effect' and the third (AS^p) is
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labeled 'the commodity adaptation effect'. Since the proof and interpretation in the latter
case is quite analogous to the previous case, the result of the proof is simply stated here:
j
To sumup, the change in the country's market share in total world exports may be
split into five effects:
AS£ = the market share effect;
ASg =the commodity composition effect;Jp
iA _,ASA =the market composition effect;
ASAp =the commodity adaptation effect;
ASSA =the market adaptation effect;
sothat
ASA =ASA +ASA +ASA +ASAp +ASSA5 (8.53)
8.3.5. Two different points of view: a new version of CMS
After describing comprehensively the two fundamental methods of CMS
proposed by Learner and Stern (1970) and Fagerberg and Sollie (1987), we argue that the
concepts have different focuses. Learner and Stern focus on factors underlying the
changes in exports (VAt -VA0), which also may be represented as the growth of exports,
\/At WA0^
v..-v.either using Laspeyres index
V
"1-V" or Paasche index) v» v- 1. They conclude that
;
W AU ,7At
v..
/At \/AO
the change (growth) in exports may be caused by (a) the general rise in world exports; (b)
the market distribution of country A's export; (c) the commodity composition of country
A's export; and (d) an unexplained residual (the competitiveness effect).
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Meanwhile, Fagerberg and Sollie examine factors causing the changes in shares
fAt VAO^
of export or the change in market share i rWt trWO . They conclude that the change in
V
.
At
W V.
market share can be caused by (a) the market share effect; (b) the commodity
composition effect; (c) the market composition effect; (d) the commodity adaptation
effect; (e) the market adaptation effect. Since the market share shows the competitiveness,
we argue that Fagerberg and Sollie (1987) actually focus on factors underlying the
change in country's competitiveness, not the change in exports as described by Learner
and Stern (1970).
We derive the following new version of the CMS method by combining the two
methods by Learner and Stern (1970) and Fagerberg and Sollie (1987) previously
discussed. The paragraphs below explain the derivation of the new version. The increase
in the market share implies the increase in competitiveness. The share of exports of a
given country is a function of the country's relative "competitiveness" (Richardson,
1971a):
SA=^=ff-l (8.54)
where f'( )>0, SA is the export share of the focus country A; V.A and V* are
total exports of the focus country A and the world, respectively; c and C are
"competitiveness" of the focus country and the world, respectively. Taking the derivative
with respect to time (t) of equation (8.54) will result:
/dff.
A \rA A \rá" . ..A^f A n r
d t
j" =S'
1
*.. | yW"^ _nA"V , yW V^y (8.55)
or
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vA=SAVW+VWg/
!
= \ (Q S.d\
v°-)u;
=SAVW+Vwdf
cV J
A doted variable represents that the derivative of the variable with respect to
J
time (t). In this simplest CMS model, a country's total export growth (VA ) is explained
by (a) world growth effect (SA V* ) and (b) competitive effect (V* SA ). The former
represents the country's growth in exports would have been if it had maintained its export
share and the later represents any additional export growth due to changes in relative
competitiveness. In term of the discrete time, equation (8.56) can be written as:
AVA =SAAV.y +V*ASA (8.57)
Substituting ASA with equation (8.31), a new version of the CMS method is
obtained:
AVA =SAAV* +V*(ASA +ASA +AS5A +AMAp +AMA) (8.58)
Where
AV.A =change of country A's exports
SAAV.y =change in A's exports due to the general rise ofworld's export
V.YASA =the market share effect
V.yASA =the commodity composition effect
V.yASA =the market composition effect
V*ASAp =the commodity adaptation effect
V.^AS^ = the market adaptation effect
If fully written, the equation (8.58) will as follows9:
9 As stated by Baldwin (1958) and Spiegelglas (1959), this is the case only as long as initial (0) and final
year (t) are used in the calculation. If the first effect is calculated by using initial year (0) then the second
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AV* = SfAV* +V.:°X («fj -aoAj)poWj8oWj
J
(a) (b)
+ V.y°i: «^(ptWJ - PoWj)5oWj + V.!'osU5t -5o)
j (8.59)
(c) (d)
(e) (f)
Equation (8.59) implies that the change in country A's exports can be caused by
(a) the general changes in the world's export , (b) the market share effect, (c) the
commodity composition effect, (d) the market composition effect, (e) the commodity
adaptation effect, (f) the market adaptation effect.
There are three main differences between the new version (59) and Learner and
Stern's (1970) version. First, the problem of subjectivity in choosing the market
distribution effect or the commodity composition effect to be calculated first in the CMS
version by Learner and Stern(1970) is avoided in this new version. Second, the new
version gives six effects instead of Learner and Stern's four effects. In the new version
the market adaptation and commodity adaptation effects are introduced instead of Learner
and Stern's residual effect. Clear economic interpretation of the two effects is also given.
effect must necessarily be calculated by using final year (t), vice versa. This implies
V At_VAo=vT(v* o) Jv^.v^or \ef Vwowo(v£ vT|.
v.. v.. vw0Vv.. v..,-t-v.. vw( v%v0 v.. V..- (V.. V..)+V..
Accordingly, Equation (8.59) alternatively can be written as:
AV* =S*AVá" +V.:1X(a? -a*)^6^>
j
(a) (b)
+v.rxa?(prj -p»wjKwj +v.rs*(5, -sj
j
(c) (d)
+v.rx(<j -«owjfay -K')6á"j +v.r(s* -s?Xs? -k)
(e) (f)
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Third, Laspeyres index is employed throughout the calculations. Therefore, lack of
comparability due to differences in weighting procedures is avoided (Fagerberg and
Sollie, 1987).
8.4. Empirical Results and Analysis
To show the empirical relevance of the new version (equation (59)), it is applied
to examine the export performance of some regions and countries. This chapter applies
data on exports by products and destinations published by the United Nations (UN)
namely United Nations Commodity Trade Statistics Database (UN-COMTRADE). We
use 3-digit SITC Revision 2. This chapter applies the definitions of products by the
Empirical Trade Analysis (ETA): (a) primary products (83 SITC), (b) natural resource-
intensive products (21 SITC), (c) unskilled labor-intensive products (26 SITC), (d)
technology-intensive products (62 SITC), (e) human capital-intensive products (43 SITC),
(f) others (5 SITC). (See Appendix A.5.2 for detailed classifications).
This research defines the export destinations consisting of the ASEAN5
(Singapore, Indonesia, Malaysia, Thailand and the Philippines), the North East Asia
(Japan, Korea, China and Hong Kong), the European Union (EU: all 27 countries) and
the North American Free Trade Area (NAFTA: the US, Canada and Mexico), and the rest
of the world (Rest). The period of analysis covers periods 1980-1985, 1985-1990, 1990-
1995, 1995-2001, and 2001-2006. The periods of analysis is chosen by considering the
fact that the steady increase in the world exports during 1976-1995 was followed by the
slower increase during 1995-2001 and by the sharper increase during 2001-2006 as
mentioned in Section 8.2.
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Table 8.1 The CMS Analysis: Some Regions
Due to (% )
_ . ChangeinExport GeneralriseRegions - v u ucidim  M arket Commodity M arket Commodity M arket"*vi>) inwo ld , .. .. a +<.- j **.-_^ sh e compositon composition adaptation ad ptaionexpots
EU
1980-1985  -42,312,516,458    -12.5  -66.5    -20.4    213.0    21.0   -34.5
1985-1990  565,284,106,23 1     92.1   4. 1     3. 1     1.3    -0.3    -0.3
1990-1995  985,560,243,598    57.2  41.4     0.7    -7.5     1.5    6.7
1995-2001  255,376,839,742    193.9  -73.6    -5.0    -19.8    -0.5    4.9
2001-2006 2,132,901,664,724    95.4   2.3     -0.5     3.0     0.0    -0.2
NAFTA
1980-1985  229,064,546,136     0.3  69.6     -1.5     -6.0     2.4    35.3
1985-1990  252,1 10,703,572    1 13.8  -0.5     -3.9     -7.7    -0.8    -1.0
1990-1995  307,5 13,205,593    91.0  12.8     3.0     5.7    -4.6    -8.0
1995-2001  296,865,124,180    68.3   0.9     4.6    24.3    -0.9    2.8
2001-2006  524,521,576,640    190.7  -66.2     3.7    -28.2    -0. 1    0.1
North East Asia
1980-1985  83,950,312,412     1.8  31.8    12.7    -18.0     4.3   67.4
1985-1990  245,965,384,960    100.0  - 1 1.2    10.8    -5.0     0.8    4.6
1990-1995  394,419,248,361     64.7  20.5     5.2     ll.0    -0.1    -1.3
1995-2001  120,698,001,433    175.7  -5 1.0    -1 5.0     -2.7    -1.0    -5.9
2001-2006 1,250,523,763,181    70.4  32.9    -4.4     1.6    -0.9    0.3
AS EAN5
1980-1985   2,298,828,307    26.6  381.0   -289.9   -281.0   -217.7   480.9
1985-1990  70,278,175,887     95.5   4.7    -16.5     16.7     7. 1    -7.5
1990-1995  172,246,567,596    41.4  46.6    -4.1    15. 1     3.4    -2.4
1995-2001  5 1,798,578,630    142.8  -14.8     7.0    -25.8     4.4   -13.7
2001-2006  348,1 14,593,172     90.7   7.0     -0.9     2.6     0.4    0. 1
Rest of the world
1980-1985  -69,534,603,370    -17.9 -165.5    97.5    317.8     2.1   -134.0
1985-1990. 1,296,565,534,480    96.3   8.4     -1.7     -6.1     0.0    3.0
1990-1995 1,206,765,438,781    109.4   3.2     0.1    -15.4    -0.8    3.5
1995-2001 1,001,811,398,856     89.7   5.5     2.9     0.3     0.4    1.3
2001-2006 3,832,094,025,864    108.5  -10.1     1.0     0.5     0.6    -0.5
Source: UN-COMTRADE, author 's calculation
Table 8.1 and Figure 8.5 show the CMS analysis for the five regions i.e. the EU,
the NAFTA, the North East Asia, the ASEAN5 and the rest of the world. It is clearly
shown that during the period 1980-1995, the exports of all regions were not caused by the
general rise in world exports. The increases of exports were caused by other factors. In
the case of the EU, the increase in her exports was mainly caused by the market
composition effect. Meanwhile, the NAFTA's increasing exports were mainly due to the
market share and market adaptation effects. The increase in exports of the North East
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Asian region was largely caused by the market adaptation effect. However, in the case of
the ASEAN5, all the effects were very high but they are in the opposite direction. It
implies that during the period 1980-1985, the export performance of the ASEAN5 was so
dynamic.
-•E-General rise in world exports
-*-Market share
•E-Commodity composition
-*-Market composition
-Commodityadaptation
-•E-Market adaptation
(a) EU
-•E-General rise in world exports
-*-Markel share
-*-Commodity composition
-*-Market composition
-•E-Commodity adaptation
-•E-Market adaptation
-•E-General rise in world exports
-æf-Market share
-•E-Commodity composition
-*-Market composition
-*-Commodity adaptation
--Market adaptation
(b) NAFTA
-•E-Generalrise in world exports
-•E-Marketshare
-Commoditycomposition
-*-Market composition
-Commodityadaptation
-•E-Marketadaptation
(c) North East Asia (d) ASEAN 5
-•E-General rise in world exports
-•E-Market share
-å -Commodity composition
-*-Market composition
-å -Commodity adaptation
--Marketadaptation
(e) Rest of the World
Source: UN-COMTRADE, author 's calculation
Figure 8.5 The CMS Analysis: Some Regions
Since 1985, it is clearly shown that the general rise in world exports has
dominated all regions' exports performance. This fact has supported the constant-share
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norm. All regions have relied on the general rise in world exports. However, massive
proliferation of regionalization and economic integration in the early 1990s caused the
increases in intra-regional trade. The EU had been finally completed in 1993 under the
Maastricht Treaty after the long process of integration; the NAFTA came into effect in
1994. The ASEAN Free Trade Area (AFTA) was started in 1992 through the Common
Effective Preferential Tariff (CEPT). Through trade creation and trade diversion, the
realizations of those economic integrations have changed exports destinations, where
intra-regional trade played important roles as will be mentioned in Chapter 9. As the
results, during the period 1990-1995 the general rise in world exports had smaller
portions in affecting those regions' export performance i.e. 57.2% in the EU, 64.7% in
the North East Asian region, and 41.4% in the ASEAN5. This was followed by the
increase in the market share effect i.e. 41.4% in the EU, 20.5% in the North East Asian
region, 46.6% in the ASEAN5. The NAFTA has smaller effect from the general rise in
world exports i.e. 68.3% during the period 1995-2001 just after the establishment. This
was followed by the increase in the market composition effect.
However, the general rise in world exports has dominated the regions' exports
performance since 2001. Again, the constant share norm works. From these figures, it
might be firmly asserted that the establishments of economic integration affect the
exports performance in such a short period. The increasing intra-regional trade (trade
creation and trade diversion) gives impacts on regions' trade performance right after the
establishment of economic integration. The constant share norm will work again
afterward. The EU, the North East Asia region and the ASEAN5 had decreases in the
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market share effect and increases in the general rise of world exports for the period 1995-
2005.
Table 8.2 The CMS Analysis: USA and North East Asian Economies
D ue to (% )
 . Change in G eneralrisecountries p vr, rt/* tic¥ . ,, M arket C om m odity M arket C om m odity M arketfc xpo O U &j m w orld ,  ...J ... , . .^ J , ^ 4.sh e com positon com position adaptation ad pta ion
U SA
1980-1985
1985-1990 186,345,160,224    108.1   -5.8     1.1    -0.9    -0.8    -1.6
1990-1995 190,098,861,680    105.9   -6.7    10.9     6.9    -5.6   -1 1.5
1995-200 1 148,041,156,897    93.6   -ll.3     8.5    10.7    -1.8    0.3
2001-2006 306,023,386,745    207.6   -95.8     1.8    -9.5    -1.8    -2.3
Jap an
1980-1985 46,094,286,739     2.6    3.9    14.9    -25.1     2.7   101.0
1985-1990 111,046,176,355    154.5   -60.8    16.3    -8.6    -3.5    2.1
1990-1995 155,989,910,885    94.3   -13.2    10.9     9.1    -0.7    -0.4
1995-2001 -39,573,750,448   -265.9   343.4     9.1    -2.3     8.6    7.1
2001-2006 243,361,449,419    144.1   -43.7     0.6    -5.1     0.6    3.6
K orea
1980-1985 12,176,616,353     1.4   32.1    14.2    -12.5     0.3   64.5
1985-1990 34,732,846,170    85.1    2.6    16.1     -3.3    -2.9    2.4
1990-1995 60,040,778,560    55.5   37.2     2.9    10.7    -0.2    -6.2
1995-2001 25,378,033,898    117.1    6.3    -14.0    -8.3     1.8    -2.9
2001-2006 175,022,762,746    74.7   21.1     -3.7     3.4     2.4    2.0
H ong K ong
1980-1985 10,353,759,326     1.8   12.5    18.9    -19.0     8.4   77.4
1985-1990 52,332,449,709    56.0   28.8    12.8     3.8    -0.4    -1.1
1990-1995 91,480,453,948    46.2   36.5     4.2    10.5     0.5    2.1
1995-2001  17,195,377,021    240.2  -122.0    -21.3     2.0    14.4   -13.2
2001-2006 131,602,652,422    126.2   -28.8    -12.1     8.2     5.0    1.5
C hina
1980-1985  15,032,307,052
1985-1990 47,059,084,449
1990-1995 86,584,288,820    36.8   53.7     -2.6    14.9     0.4    -3.2
1995-2001 1 17,422,528,269    30.1   80.0    -6.1     -2.2    -0.7    -1.1
2001-2006 702,837,392,423    32.9   74.5     -4.7     2.2    -3.4    -1.5
Source: UN-COMTRADE, author 's calculation
Table 8.2 and Figure 8.6 show the CMS analyses for the North East Asian
countries (Japan, Korea, Hong Kong and China) and the US. The analyses for China in
the periods 1980-1985 and 1985-1990 as well as for the US in the period 1980-1985 are
not provided due to the unavailability of the data. Similar to the previous analyses for the
East Asian region, the exports performances of Japan, Korea and Hong Kong have been
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mainly caused by the constant-share norm (general increase in world exports) since 1985
with the smaller portion during 1990-1995.
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Figure 8.6 The CMS Analysis: USA and North East Asian Economies
As depicted in Figure 8.3, Japan had significant fluctuations in exports during the
period 1990-1995. If we compare the exports value in 1995-2001, there was a decrease in
exports by US $ -39,573,750,448. We have to be careful in interpreting the effects in this
case. The general rise in world exports contributed in the increase of Japan's exports by
224
265.9% and the market composition also positively contributed to it by 2.3%. However,
the market share, commodity composition, commodity adaptation and market adaptation
effects gave relatively stronger impacts on the decrease of Japanese exports.
Table 8.3 The CMS Analysis: ASEAN5
Dueto(%)
C ountries Export fS U S) G ene? 'nse M arket C om m odity M arket C om m odity M arketin w or sh e com positon com position adaptation ad pta ion
S ingapore
1980-1985  3,470,348,201     5. 1   146.0    -8.7    -75.3   -53.1   86.0
1985-1990 29,870,082,224    74.6   21.7    -2.2    8.5    1.0   -3.6
1990-1995 65,547,210,386    41.2   40.2     1.4    ll.6    6.0   -0.3
1995-2001  3,490,635,025   804.9  -554.9   1 14.0   -187.6   -12.3   -64. 1
2001-2006 150,047,157,087    70.5   25.3    0.8    2.6    0.1    0.7
Indonesia
1980-1985 -3,322,178,480    -6.1   38.0    128.5    38.8    26.0  -125.2
1985-1990  7,088,6 12,816   255.8  -144.2    -76.7    53.9    35. 1   -23.9
1990-1995 19,742,639,595    66.7   40.6    -26.0    31.0    1.7   -14.0
1995-200 1 10,898,869,340    99.0   4 1.2    -10.1    -17.3    -0.8   -ll.9
2001-2006 44,481,783,995    110.0  -14.4    -4.7    9.0    1.5   -1.4
M alays i a
1980-1985  2,693,190,560     4.4  228.5    -52.7    -50.3    -82.0   52.2
1985-1990 13,815,331,786    110.4   -9.9    -30.6    30.4    12.8   -13.1
1990-1995 44,324,940,200    34.1   51.7    -5.5    18.8    4.0   -3.1
1995-2001 14,226,337,763    123.2   0.6     9.0    -23.8    4.5   -13.5
2001-2006 72,664,743,93 1    105.3   -2.3    -1.3     0.6    -0.1   -2.2
T hailand
1980-1985   6 16,30 1,097     9.7   154.6    -63.8   -134.7    -40.5   174.7
1985-1990 15,947,077,204    43.6   58.7    -7.2     5.3     1.7   -2.1
1990-1995 33,370,62 1,437    35.4   61.4    -3.5     8.4    -1.5   -0.2
1995-2001  8,479,712,660    158. 1   -33.5     2.6    -25.1    2.3   -4.4
2001-2006 65,660,993,4 11    85.9   10.6    -0.3     2.1     0.4    1.2
the Philippines
1980-1985 -1,158,833,071    -4.6   185.7    24.2    31.9    -13.8  -123.4
1985-1990  3,557,071,857    127.0   -26.0    -3.7     9.6    3.4   -10.2
1990-1995  9,26 1,155,978    45.3   27.6     8.5    12.2    3.2    3.2
1995-2001 14,703,023,842    28.2   67.7    -4.9    4.1    13.4   -8.6
2001-2006 15,259,9 14,748    183.1   -81.0    -7.3    -4.2    3.4    5.9
Source: UN-COMTRADE, author 's calculation
The increase in Chinese exports has different reasons compared with those of the
North East Asian countries. The increase in Chinese exports has more relatively caused
by the market share effect. For the three periods of observation, the general rise in the
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world exports can only explain around 30% of the increase in Chinese exports. More than
50 % of the increase in Chinese exports has been explained by the market share effect.
From Table 8.3 and Figure 8.7, the following two facts could be pointed out. First,
the constant-norm share strongly applies in the case of the ASEAN5 countries since 1985.
It means that only the export performance of the ASEAN5 countries follows the general
trend in the world exports since 1985. Only in the period 1980-1985, the constant share
normdid not take place significantly. During this period, there were price declines in oil
and primary products. Many countries including the ASEAN5 countries had to
restructure their exports. As a result, the market shares and market adaptation effects
took greater portions in pushing up the ASEAN5 countries' exports. In contrast, the
commodity composition, market composition and commodity adaptation effects have
negative contribution upon the ASEAN5 countries' exports. In the case of Indonesia, she
had a decrease in exports during 1980-1985. This decrease was mainly caused by the
commodity composition effect, since Indonesian exports strongly relied on oil sectors.
For this reason, Indonesia is sometimes called as 'oil economy' (Booth, 1998).
Second, massive proliferation of regionalization and economic integration in the
early 1990s caused the changes in direction of trade. The ASEAN Free Trade Area
(AFTA) was started in 1992 through the Common Effective Preferential Tariff (CEPT).
As mentioned in the above, through trade creation and trade diversion, the realizations of
economic integrations - the AFTA in the case of the ASEAN5- have changed exports
destinations, which intra-regional trade may take place in the larger portion. As the
results, during the period 1990-1995, the general rise in the world exports had smaller
portion in affecting the regions' export performance compared with the previous period
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1985-1990. In general, the decreasing portion of the effect of general rise in the world
exports was followed by the increasing portion of market share and market composition
effects.
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Figure 8.7 The CMS Analysis: ASEAN5
However, the general rise in world export again have had greater portion since
1995 for all the ASEAN countries excepting the Philippines, which seems to be closely
related with the growing NAFTA market. Whether the starting up of the AFTA through
the Agreement on the Common Effective Preferential Tariff (CEPT) scheme has
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intensified the intra-ASEAN trades is still questionable. Elliott and Ikemoto (2002) find
that trade flows were not considerably affected in the years soon after the signing of the
AFTA agreement. In addition, the outward-looking policies conducted by the ASEAN
countries were also not significantly negatively affected but rather encouraged by the
AFTA process. Trung and Hashimoto (2005) find that the AFTA has only produced the
trade creation among its members.
8.5. Conclusions
The world exports have increased drastically since the world liberalization has
taken place. This chapter analyzes the factors underlying countries' changes in exports
using the Constant Market Share (CMS) method. Firstly, the CMS concepts are
comprehensively described, especially by the works of Learner and Stern (1970),
Richardson (1971a, 1971b) and Fagerberg and Sollie (1987). This research finds that the
former two and the later works have different points of view. Learner and Stern (1970) as
well as Richardson (1971a, 1971b) focus their analyses on factors underlying a country's
changes in exports. Meanwhile, Fagerberg and Sollie (1987) focuses on factors
underlying country's changes in shares in the world export. Secondly, we propose the
newversion of the CMS, which breaks down the change in a country's exports into six
effects instead of two (by Tyszynki (1951)), four (by Learner and Stern (1970) and
Richardson (1971a, 1971b), and five (by Fagerberg and Sollie (1987)). The six effects
are: (1) general changes in world exports, (2) market share effects, (3) commodity
composition effect, (4) market composition effect, (5) commodity adaptation effect, (6)
market adaptation effect. Thirdly, this research applies the new version of CMS to
analyze the changes in exports of some regions (the EU, the NAFTA, the North East Asia
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and the ASEAN5) and the East Asian countries for the four periods of analysis i.e. 1980-
1985, 1985-1990, 1990-1995, 1995-2001 and 2001-2006.
Several conclusions are withdrawn. First, the constant share norm seems powerful
in explaining a country's exports performance since the mid 1980s. The general rise in
world's exports is the main source of the increase of a country's exports. Before the mid
1980s, the pattern of exports was unpredictable as this research finds out. For example,
during 1980-1985 the decrease of the EU exports was mainly caused by the market share
and market adaptation effects. In contrast, the increases of exports of the NAFTA, the
North East Asian region and the ASEAN5 were mainly affected by the market share and
market adaptation effects. The constant share norm also applies for industrial countries in
East Asia excepting China. In the case of China, the general rise in world export can only
explain about 30% of the Chinese change in exports. The more dominant factor
underlying Chinese exports has been the market share effect i.e. 53% during 1990-1995,
80% during 1995-2001 and 74.5% during 2001-2006. It implies that the general rise in
world exports is less powerful in explaining Chinese exports.
Second, the proliferation of regionalism and economic integrations in the
beginning 1990-s caused the change in trade pattern. Intra-regional trade has increased
significantly. Both trade creation and trade diversion occur. As a result, the power of the
constant share norm in explaining a country's exports performance decreased during
1990-1995. As far as intra-regional trade increased, the market share and market
composition effect become dominant factors underlying country' s exports. However, this
research finds that the change in trade pattern only happened in the short period (in the
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beginning of economic integration) i.e. 1990-1995 in the cases of the EU, the North East
Asia and the ASEAN5 and 1995-2001 in the case of the NAFTA.
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Chapter 9
Infra-regional and Intra-industry Trade
9.1. Introduction
The Heckscher-Ohlin model in international trade imposes very strict
assumptions1. Two most important ones are that production of each commodity follows
constant returns to scale (CRS) and the markets for commodities and factors are under
perfect competition. However, those strict assumptions are difficult to fulfill in the real
world. Several new approaches relaxing the assumptions have emerged including the
imitation lag hypothesis (Posner, 1961), the flying geese model (Akamatsu, 1961, 1962),
the product cycle theory (Vernon, 1966), the Linder theory (Linder, 1961), the gravity
model (Tinbergen, 1962) the Krugman model (Krugman, 1979), and the reciprocal
dumping model (Brander, 198 1 ; Brander and Krugman, 1983), among others.
The existence of widespread economies of scale can be obtainable from different
sizes of plants. Market distortions, which are represented by tariff and non-tariff barriers,
still exist widely. Starting from the period 1960-s, the discourse about economies of scale
and imperfect competition in the theory of international trade has attracted much attention.
Verdoorn (1960), Balassa (1963, 1967) and Grubel (1967), among others, examine the
effects of tariff reductions on the pattern of specialization. In this context, the concepts of
intra- and inter-industry trade become significant to be considered. The intra-industry
1 Heckscher-Ohlin model assumes two countries-two homogenous goods-two homogenous factors of
production (2x2x2 model), identical technology, constant returns to scale (CRS), different factor
intensities, identical tastes and preferences (utility functions), perfectly competitive markets, perfect
mobility of factors of production within each country and their perfect immobility between the two
countries, zero transportation costs, and no trade barrier or no policy restriction.
231
trade and inter-industry trade refer to the trade in the same industry and among different
industries, respectively.
There have been changes in the patterns of world trade due to the development of
technology in transportation and communication (information technology, IT) and much
lowered trade barriers. The world has thus become 'borderless'. Transaction costs in
international trade have greatly decreased. Searching countries' comparative advantage
may not focus only on final products anymore but also on intermediate products.
International production fragmentation has become an interesting phenomenon2 and led
to de facto economic integration in East Asia (Fouquin et ah, 2006). It is defined as
cross-border dispersion of component production/assembly within the vertically
integrated production process, where each country specializes in particular stage of the
production sequence (Athukorala and Yamashita, 2006). The international production
sharing is strongly supported by the belief that the most important determinant of
productivity (economies of scale) or unit costs is not the size of plant but how production
is organized within a plant of a given size (Verdoorn, 1960).
Having this large number of production sharing activities, East Asian region is
sometimes thought to have achieved de facto economic integration. Intra-regional trade
has increased, especially in parts and components industries. Assembly activities have
also increased considerably in the region. Gaulier et ah (2006) notes that vertical
production networks in the region have formed a 'triangular trade' pattern, where the
multinational corporations (MNCs) use China as an export base for the final assembly, in
order to export final goods to the United States (US) and the European Unions (EU).
2 The alternative names are frequently used such as 'vertical specialization' (Hummels et al, 2001; Yi
2003), 'slicing the value chain' (Krugman 1995).
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As far as regionalism, trade liberalization, and economies of scale are concerned,
intra-industry trade and intra-regional trade become an important issue in East Asia.
Chapter 5 concludes that the de-specialization process and the convergence in patterns of
comparative advantages among countries in the region do exist. This empirical
conclusion strongly indicates the increasing intra-industry trade in the region. Chapter 7
concludes that the 'flying geese' pattern has got recognition, starting with unskilled
/a£or-intensive industries in the first round, human capital-intensive industries in the
second round and technology-intensive industries potentially in the next round.
This chapter aims to examine the phenomenon of intra-industry trade and intra-
regional trade in East Asia. Specifically, this chapter is addressed to answer two
questions. First, has the intra-regional trade had increasingly bigger portion than the
inter-regional trade in the region? Spirit of regionalism and trade liberalization through
preferential trade agreements (PTA) or economic partnership agreements (EPA) among
countries can push trade flows in the region. Trade creation and trade diversion
considerably affect the trade pattern in the region. Second, has the intra-industry trade
been stronger in intra-regional trade rather than in inter-regional trade?
The rest of this chapter is organized as follows. Section 9.2 describes the
methodology. Section 9.3 shows trends in intra-regional trade and inter-regional trade in
East Asia, the European Union (EU), the North American Free Trade Area (NAFTA) and
Rest of the World (ROW). Section 9.4 represents intra-industry trade and inter-industry
trade in the East Asian region. Section 9.5 describes several policy implications. Finally,
concluding remarks are presented in Section 9.6.
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9.2. Methodology
9.2.1. Data
Similar with the previous chapters, this chapter also uses data on exports and
imports by commodities, by exporter countries and by importer countries taken from UN-
COMTRADE. The classification of commodities follows 3-digit SITC Revision 2,
consisting of 239 groups of products (SITC). In analyzing intra- and inter-industry trade
in East Asia, we focus on nine exporters as well as importers i.e. Japan, Korea, Hong
Kong, China, Singapore, Indonesia, Malaysia, Thailand and the Philippines. The years
1980, 1985, 1990, 1995, 2000 and 2006 are chosen for the same reasons with the
previous chapters.
9.2.2. Trade by industry and trade by region
Many researchers have analyzed the phenomena of intra-industry trade. However,
they give a little attention on regional aspects. This chapter, therefore, combines trade by
industry and trade by region. Trade by industry consists of intra-industry trade (Ha) and
inter-industry trade (He). Meanwhile, trade by region comprises of intra-regional trade
(IRa) and inter-regional trade (IRe). Figure 9. 1 shows the four possible combinations i.e.
(A) Intra-industry trade in intra-intra regional trade, (B) Intra-industry trade in inter-
regional trade, (C) Inter-industry trade in intra-regional trade, (D) Inter-industry trade in
inter-regional trade.
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Figure 9.1 Trade Pattern: by Industry and by Region
This chapter analyses trade by regions i.e. the East Asia (EA consisting the nine
East Asian countries), the European Union (EU) and the North American Free Trade
Area (AFTA). The three regions have very big shares in the total world trade. In 2006,
almost 83% of the world trade was dominated by the three regions. Intra-regional trade is
trade within region; meanwhile, inter-regional trade is trade among countries in the
different regions. For example, intra-regional trade of East Asia is trade among countries
in East Asia; and inter-regional trade of East Asia is trade between East Asian countries
and non-East Asian countries. Their shares in the total exports or imports describe the
importance of intra-regional trade and inter-regional trade. The share of intra-regional
trade is formulated as follows:
s.=å IR *100
m +TR
The share of inter-regional trade is expressed as follows:
IR.
(9.1)
s.= *100 (9.1)
TR +TR
Trade by industry consists of intra- and inter-industry trade. This research uses the
definition of industry given in the 3-digit SITC Revision 2. At the 3-digit level of
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aggregation of the SITC, the resultant aggregates of internationally trade goods roughly
match with the definition of 'industries', as the concept is used commonly in economic
empirical analysis (Grubel and Lloyd, 1975). Accordingly, intra-industry trade is defined
as trade in the same industry or in the same group of products given in the SITC. In
contrast, inter-industry trade is trade in the different industry or in the different group of
products given in the SITC. This research only focuses on intra- and inter-industry of
individual countries in East Asia.
9.2.3. The measurement of intra- and inter-industry trade
We apply a formula of inter-industry trade (He) and intra-industry trade (Ha) by
Grubel and Lloyd (1975)3. However, we consider the export destinations (in the case of
exports, X) or the region source of imports (in the case of imports, M) to incorporate
intra-regional trade or inter-regional trade (shown by subscript k) in the analysis. Inter-
industry trade is defined as net exports or imports of an industry, |Xp - Myk|. Meanwhile,
intra-industry trade is defined as the value of exports of the industry, which is exactly
matched by the imports of the same industry, (Xyk- Myk)-|Xijk- Myk|. It is clear that intra-
industry trade is the value of total trade (Xp+Myk) remaining after subtraction of the net
exports or imports of the industry | Xyk-Mp |. For comparative study, it may be useful to
describe inter- and intra-industry trade as the share in the total trade. Comparisons
There are other measurements of intra-industry trade trade such as the ones proposed by Verdoorn (1960),
U =i; Balassa(1966), fj=|T|Y
M,
'å '-£1
X,-M,
X,+M,
; and Michaely (1962), _
Eu =Z| M::
I*. 2X
or
x
a
M:,
; Linneman (1966), XKh) , among others. See Grubel and Lloyd (1975)
G::= i T
IZX, 2X|
for the discussion of each measurement. mm
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regarding different industries and countries will be easier. Inter-industry trade is
formulated as (in the share of total trade):
XUk -Muk
ne;il, =
* 100 (9.3)(Xyk +M,k)
and intra-regional trade is expressed as follows (in the share of total trade):
IIa;i, =•E
yr.
(Xak +Mgk)- Xp -Mii.
*100
=1-
(Xgt +MgJ (9.4)
.\Ayvijk 1Yiijk
(Xijk +Mijk ) 100
where i, j and k are industry (SITC), country, the exports destinations or the
sources of imports, respectively. As far as this research only focuses on trade in the East
Asian region, k can be the East Asian region (intra-regional trade) or the non-East Asian
regions (inter-regional trade). Xp is the country j's value of exports of the industry i to
the region k; meanwhile Myk is country j's value of exports of the industry i from the
region k. The indexes of both intra- and inter-industry trade range from 0 to 100 (%). In
an industry, when the exports exactly equal imports, Ha is 100. When there are exports
but no imports, or vice versa, Ha is 04.
9.2.4. Adjustment of FOB or CIF
In the real world, exports and imports are valued using different measurements.
Exports are measured by FOB (free on board), meanwhile imports are measured by CIF
(cost, insurance and freight). Theoretically, the values of exports and imports in the intra-
regional trade must be the same. For example, the values of exports and imports in the
intra-regional trade in the East Asia must be the same. In fact, they are different due to
4Neither exports nor imports exist; the measures Ha and lie (as portion of total trade) are not defined.
However, if it is not described as portion of total trade, the inter-regional trade |Xyk- Mijk| and the intra-
regional trade (Xijk + M,jk)-|X,jk - M;jk| are zero.
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evaluations made by FOB and CIF. To measure intra- and inter-industry trade, therefore,
both exports and imports should be valued consistently in FOB or in CIF (Grubel and
Lloyd, 1975). Of the two, FOB valuations are preferable because they measure the value
of commodities produced in each industry, excluding the value added by international
transporters of the home countries or of a third foreign country.
The UN-COMTRADE records exports in FOB and imports in CIF. Therefore,
this research makes adjustments to the imports values from CIF to FOB by employing the
procedures as follows5. First, using data of exports and imports 3-digit SITC for intra-
regional trade (trade among East Asian countries) and inter-regional trade (trade between
East Asian countries and ROW), the adjustment coefficients are calculated:
_Xiki m5\
Mild
where ajki is the region's k adjustment coefficient industry i for region 1. X^i and
Mjki are region k's exports value for region 1 and import value from region 1, respectively.
Therefore, if 1 equals k, a;kk is the adjustment coefficient for intra-regional trade. In
contrast, if 1 is different from k, (Xjki is the adjustment coefficient for inter-regional trade.
Second, from the fact that exports are in FOB and imports are in CIF, it is the case
v FOR FOR
that a.H =-^-« ikl or CIFV, » M. Therefore, countryj's (which belongs toMikl CIFikl lkl aM
region k) imports of industry i from region 1 can be expressed in term of FOB by
applying the following formula:
Má"B=^ L (9.6)
aiji
5 As Grubel and Lloyd (1975) do not give any procedure they took in the adjustment from CIF to FOB
values, we follow our own procedure. In the case ofIMF's adjustment, only the ratios CIF/FOB are given
(Appleyard and Field, 2001; IMF, 1996). Some improvements have been made upon the IMF's procedure.
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Substituting (9.6) into (9.3) and (9.4), the inter-industry and intra-industry trade in
the inter-regional and intra-regional trade are formulated as follows (country j belongs to
the region k):
-Inter-industry trade in inter-regional trade:
neSi =-
M...
xliT -'J' Ct:,
ikl
M=,
(Xffll +^)
xlOO
a; ikl
-Inter-industry trade in intra-regional trade:
MiiV
neijk =
IX,. -- Mjk
a,, ikk
M, xlOOijk.(xljl + -^)
a
ikk
Intra-industry trade in inter-regional trade:
ML
IxlOOnasl = 1-
XK,-å 
ait
ML,
&*+-) a;,
-Intra-industry trade in intra-regional trade:
Haijk =
xiit -
*J"
MH1
ijk
«; ikk
M ijk.(XifI + -^)
a;, ikk
xlOO
(9.7)
(9.8)
(9.9)
(9.10)
9.2.5. The aggregation
All calculation results of(9.7), (9.8), (9.9) and (9.10) for all East Asian countries are
presented in the Appendix (A.9.1). Those figures in the Appendix represent intra- and
inter-industry trade for all individual industries 3-digit SITC Revision 2. To give simple
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analysis, at a given level of aggregation, this research examines the distribution of those
figures among all individual industries. The most useful statistic for summarizing the
distribution of those individual measures is the mean. We apply the weighted average.
The weights are the relative size of exports plus imports of each industry in the total
value of exports plus imports of the set of n industries (in this research n=239 SITC).
Therefore, in the weighted average (9.7), (9.8), (9.9) and (9.10) are:
-Inter-industry trade in inter-regional trade:
n M
Dneai(xijl +^
^ =J r^- (9-n)
lex,A
i u-;i ikl
-Inter-industry trade in intra-regional trade:
n M
£lIeljk(Xljl +-^)
Bfew = -! =-=^- (9-12)
Z(X,jk +^)
i uikk
-Intra-industry trade in inter-regional trade:
Jlla./X, ^)
^y, =-i ^- (9-13)
n IVfZ(X1J1 +^)
i u ikl
-Intra-industry trade in intra-regional trade:
JlIaljk(X,jl + ^)
^å =^ sr^- (9-14)
Z(XUk +^)
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9.3. Trends in the Intra- and Inter-regional Trade
International trade between two countries depends on the complementarities of
the two countries. Many empirical researches using the gravity model commonly suggest
that the most important trade partners of a specific country are countries with short-
geographical distance, large economic distance (gap of GDP), relatively similar language,
etc. Therefore, neighbor countries with large number of complementarities are potential
trade partners. Geographical distance is still a barrier (Ng and Yeats, 2003). Figure 9.2
shows selected inter- and intra-regional trade flows in 2006. Inter-regional trade flows
among North America, Europe and Asia account for only 23% of the world trade.
Meanwhile, intra-regional trade flows of the three regions take 53% of the world trade
and almost two thirds of the total trade of these regions (WTO, 2007). Europe's intra-
regional trade represents the highest share (31%), followed by Asia (14%) and North
America (8%). Intra regional trade for other regions (Commonwealth of Independence
States, South and Central America, Middle East and Africa) account only for 2.5% of
their total exports.
i&%X£ (fc&ifH -Si!) ^.Wi^H
JfarfeAmafca
B22N IJon $
CSS Atnesfca æf« Jljsth America
: jffMtfti"
: : v;iå &%: ;å :å å 'å å å .
(3 lnfrara$)raBtrate
Note: CIS = Commonwealth of Independence States
Source: WTO (2007)
Figure 9.2. Selected Inter- and Intra-regional Trade Flows, 2006
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International trade also depends on the cooperation among countries. Regionalism
and economic integration have proliferated since 1980-s and 1990-s. The special
treatments among member countries in the region, to some extent, encourage intra-
regional trade through trade creation and trade diversion (Viner, 1950). Figure 9.3 shows
trends in the intra- and inter-regional trade flows (based on exports and imports data) in
the East Asian region, the NAFTA, the EU and the rest of the world (ROW). Intra-
regional trade in the EU (in both exports and imports) was very high around 66% for
1991-2006. In the early 1980, inter-regional trade flows of the East Asia and the NAFTA
were around 70% of their total trade flow, meanwhile intra-regional trade was only
around 30%. However, there have been upward trends in the intra-regional trade of the
both regions. In exports, the NAFTA had slightly higher increases in intra-regional trade
compared with the East Asia. The NAFTA recorded intra-regional trade around 54%;
meanwhile the East Asia had intra regional trade about 44% in 2006. However, in the
case of imports, the East Asia had higher intra-regional trade (i.e. about 49% in 2006)
than that of the NAFTA (i.e. about 34% in 2006).
In the case of East Asia and the NAFTA, increasing intra-regional trade flows in
exports have been followed by increasing intra-regional trade in imports. Reallocation of
industries (especially low level of technology industries, labor-intensive industries) from
the US and Japan to Mexico have created higher exports of these products from Mexico
to mainly the US. The Japanese investments to the US are mainly 'anti-trade' type of
investments (Kojima, 1995). These investments required products from the East Asian
countries. As the result, the NAFTA's imports from East Asia are higher than from the
EU or ROW.
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Figure 9.3 Intra-regional and Inter-regional Trade: East Asia, EU and NAFTA
9.4. Trends in the Intra- and Inter-industry trade
Theoretically, when countries have constant marginal rates of transformation
(shown by the straight-line production possibility frontier, PPF) countries will have full
specialization i.e. produce only products with comparative advantage and import products
with comparative disadvantage. In contrast, when countries have different rates of
transformation (shown, for example, by concave PPF), countries might have fraction of
specialization i.e. might produce and simultaneously import the same products. It is
difficult to find a country with full specialization. Brunei Darussalam might be the case.
She specialized only in oil products and imports almost all of traded products.
Market forces affect trade patterns. Trade in the different industry (inter-industry
trade) might increase due to homogeneity of products, imperfect competition and
economies of scale. The homogeneity of products means that products from, say,
countries A and B are perfect substitutes. As they are not differentiated, countries A and
B will compete with each other on that product; those two countries must eventually
determine the product with comparative advantage. Countries will have trade in the
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different products. Imperfect competition always means the existence of 'market power'
(Samuelson and Nordhous, 2001: p.183). For example in the monopoly market, the
supplier has 'market power' to set the price of product. Imperfect competition might
happen due to government regulations or policy such as trade barriers (tariff or non-tariff
barriers) and industrialization of import substitution, etc. To protect the infant industries
in the imports substitution strategy, a government commonly impose very high tariff on
the imports. The government also gives incentives such as tax exemption, input subsidy,
credit, etc. Since domestic markets are supplied by the infant industry, countries are
obliged to have inter-industry trade. Imports substitution strategy is commonly
implemented by East Asian countries in 1960-1970s (Masuyama, 1997). There are
sources of economies of scale in a given industry: size of plants, length of production
runs and size of firm (Grubel and Lloyd, 1975). Industry, for example in the technology
intensive industry, with very high initial investment will create large size of firms. Then,
advanced countries will have comparative advantage in this industry. Meanwhile, less
developed countries will have comparative advantage in the industries with low
economies of scale. Inter-industry trade happens between advanced countries and less-
developed countries.
Figure 9.4 shows trends of intra-industry trade and inter-industry trade in both
intra-regional trade (left hand side) and inter-regional trade (right hand side) in East
Asian countries. From this figure, we can draw the following three conclusions. First, in
the past, inter-industry trade dominated international trade both in intra-regional trade and
in inter-regional trade. It supports the mainstream international economics saying that
country specializes in product with absolute and comparative advantage such that inter-
industry takes place. The traditional international trade theory, for example Heckscher-
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Ohlin-Samuelson (HOS) model, fails to account for intra-industry trade. Therefore,
several models were developed in the 1980s to provide theoretical basis for the trade in
similar goods.
Trade by Region
Intra-Regional Trade Inter-Regional Trade
a. Japan
b. Korea
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Figure 9.4 Intra-industry and Inter-industry Trade: East Asian Countries
In the real world where trade is constrained by significant tariffs, an industrial
core is likely to develop in every country to supply domestic market regardless of the
initial allocation of factors. In the past, all East Asian countries implemented 'double
track' (Hiratsuka, 2006) strategy i.e. protecting domestic industry and promoting exports.
In East Asia, the portion of inter-industry trade has also declined since 1980s. Until 2006,
inter-industry trade has still dominated inter-regional trade of the East Asian countries,
excepting the Philippines. Inter-industry trade has covered around 70% of inter-regional
trade.
Only Singapore and the Philippines have less than 50% of the inter-regional trade
covered by inter-industry trade. In the case of the Philippines, intra-industry trade has
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bigger portion than inter-industry trade in inter-regional trade since 2000. It might not be
very surprising since this country also closely engages in trade with other countries other
than East Asian countries, especially the US and the EU. About 53% of the Philippines'
exports went to the EU and US in 1995 and it became 35% in 2005. In the case of Japan
and Indonesia, the dominance of inter-industry trade still exists. Since Japan as the most
industrialized country in the region and as leader in the flying geese formation, Japan has
strict specialization in technology intensive industry. Therefore, Japanese inter-industry
trade is more dominant than its intra-industry trade in both intra- and inter-regional trade.
Strict specialization creates more inter-industry trade than intra-industry trade. The same
reason is also applied in the case of Indonesia, which relies mainly on oil exports,
primary products and natural resource-intensive industries.
Second, the increase of intra-industry trade in intra-regional trade is much higher
than that in inter-regional trade. It is sometimes claimed that de facto economic
integration has occurred in East Asia. In an integrated zone (defacto integration like East
Asia), and when transportation cost are not too high, production is concentrated to benefit
from economies of scale. Trade liberalization may cause a significant reallocation of
factors across countries in the region. Therefore, intra-industry trade in intra-regional
trade increases in the higher rate than that in inter-regional trade. For an example, the
European integration was accompanied by an increase in intra-industry trade between
member countries. The European integration process shows that the observed increases in
similar product exchanges could be a result of this regional economic integration.
Third, intra-industry trade can overtake inter-industry in intra-regional trade in the
period of massive liberalization. Hong Kong saw this in 1985, Korea and Singapore in
1990, Malaysia in 1995, and Thailand, the Philippines and China in 2000. The East Asian
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countries, as members of the World Trade Organization (WTO), are also required to
reduce their trade protections such as tariff and non-tariff barriers (NTB). Trade
liberalization is not only encouraged under the most favored nation (MNF) clauses, but
also by very active bilateral, multilateral and multi-regional trade arrangements such as
ASEAN+China Free Trade Zone, ASEAN+3 (China, Japan, Korea), etc. In this sense, the
liberalization will bring efficient allocation of factors. Firms, especially multinational
corporations (MNC), will search for locations for their investment with promising
comparative advantage and economies of scale. As result, intra-regional trade is more
likely increasing.
9.5. Policy Implications
As far as intra-industry trade in intra-regional trade in East Asia is concerned,
trade liberalization among countries in East Asia is a very crucial issue. It is believed that
trade liberalization can bring more efficient allocation of factors of production. Trade
liberalization can be realized through tariff reduction and elimination of non-tariff
barriers. Searching countries' comparative advantage and firms' economies of scale is
easier in the competitive markets than in the distorted (imperfect) markets. However,
Fruedenberg and Paulmier (2006) find that East Asia as a whole is protected region
compared with the NAFTA and the EU. Ironically, East Asia discriminate against itself
vis-a-vis these two major regions (see Table 9. 1).
For All products (last row of Table 9.1), East Asia imposed higher tariff on
commodities originating from East Asia itself (7.4%) than that from the NAFTA (5.5%)
and the EU (7.2%). The EU imposed lower tariff on commodities originating from the
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EU itself (1.9%) than that from the East Asia (7.6%) and the NAFTA (7.7%). Similarly,
the NAFTA imposed lower tariff on commodities originating from the NAFTA itself
(0.7%) than that from the East Asia (5.7%) and the EU (5.3%). Relatively higher tariffs
have been imposed in the sensitive sector i.e. Agriculture, Food and beverages and Light
industry. To encourage intra-industry trade, East Asia must reduce tariffs imposed on
intra-regional trade since intra-industry trade in intra regional trade in East Asia has
become increasingly significant. The tariffs at least must be the same with those of the
EU and the NAFTA.
Table 9.1 Tariff Barrier in EA, EU and NAFTA,
by sector, 2002 (ad valorem tariff equivalent (%))
Im porter EA E U N A FT A
S ector    E xporter E A N A FT A E U EA E U  N A FT A EA E U  N A FT A
A gricu lture 4 1.0 29 .7 30 .9 25 .2 2 1.4 20.2 15.6      3.9
L ight ind ustry 26 .8 8.3 12 .8 4 .9 0.0      2 .2 8.7 9.6      0.1
Food and beverages 2 1.8 26 .4 25 .8 10 .1 5.3     18.1 16 .0 15.7      9 .4
T extiles and clothing 1 .3 7 .6 7 .8 6 .2 0.0     4 .9 10 .9 9.7      0 .1
T ransportation m ach inery 4 .6 2 .8 8.6 3.4 0.0     6 .8 3 .3 2.9     0 .0
Potery pro ducts 2 .9 3.6 4 .4 1.4 0.1      2 .9 5.7 5.6     0 .5
C hem ic als 2 .4 3.0 2 .7 0.8 0.0     4 .9 4 .1 4.2      0 .2
B asic m etals 1.8 2 .6 2 .3 1.5 0.5     4 .0 3.0 2.7      0 .3
M ining p roducts 1.7 2 .6 1.7 0.4 0.0      0.3 1.4 0 .1
G eneral m achinery 1.5 1.9 2 .5 0.3 0.0      1.3 1.1 1.7      0 .0
E lectrical m ach inery 1.4 1.5 2 .2 1.0 0.0      1.3 2 .5 3.2      0 .1
O thers 1.4 1.7 2 .6 0.6 0.1      0.8 3.2 1.3      0 .0
W ood and paper 1.4 1.3 1.5 0.4 0.0      1.0 1.0 1.0      0 .0
Precision apparatus 1.2 1.3 2 .0 0.3 0.0      1.1 1.3 2.1      0 .1
A ll products 7.4 5.5 7.2 7.6 1.9      7.7 5.7 5.3      0 .7
Note: EA = East Asia; EU = European Union (25 countries)
Source: Freudenberg and Paulmier (2006)
The increasing significance of intra-industry trade in intra-regional trade in East
Asia indicates competitions among multinational corporations (MNCs) searching for
countries' comparative advantages through foreign direct investment (FDI). FDI is
affected by location, transaction cost and internalization advantages. Location advantages
are determined by domestic market, the availability of suppliers and human resources,
factors endowment, transportation cost (infrastructures), and the investment facilities
measures (including tax incentive, subsidy, etc) provided by the governments.
Transaction cost relates with contracts, which cover identification (i.e. concerning reward
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and punishment, dispute, etc), implementation and monitoring. Advantages of doing
international business activities are related with the ownership of firms. For instance,
Thailand allowed foreign capital participation for exports in 1983, Malaysia and
Indonesia followed to relax foreign capital participation in 1986, and the Philippines
followed suit in 1991 (Hiratsuka, 2006). The flying geese pattern has been observed in
the shifts of comparative advantages in East Asia through FDI. Japanese FDI, which goes
to East Asian countries, is more 'pro-trade' type ofFDI (Kojima, 1995).
Economic integration can encourage both intra-industry trade and intra-regional
trade. However, it might be argued that the direction of economic integration in East Asia
somehow different with that of the EU or that of the mainstream theoretical concept of
economic integration by Balassa (1961), for example. Theoretically, there are five stages
of economic integration i.e. Free Trade Area, Customs Union, Common Market,
Economic Union, and Complete Economic Integration (Balassa, 1961). This concept of
economic integrations gives more attention to institutional aspects. The EU is one
example of dejure economic integration. We realize that only the ASEAN is the dejure
economic integration in East Asia. In fact, defacto economic integration in East Asia is
getting more significance since it is observed not only in the ASEAN countries but also
among dominant players such as Japan, Korea and China. In theory, economic integration
is reached if price equalization (factors and output) happens through free mobility of
factors. However, de facto East Asian economic integration somehow is somehow
different from the theory i.e. price equalization might be reached by reallocating the
economic activities through FDI. It is true that the intra-industry trade in intra-regional
trade in East Asia has significantly increased. However, factor prices, particularly wages,
are still far from equalized due to the international immobility of labor. Therefore, in the
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author's eyes it might be more appropriate to name it East Asian 'market integration',
instead of East Asian economic integration. Whatever name is given to it, the more
important thing is that economic co-operation among East Asian countries must be
encouraged in the future based on the mutual understandings.
Intra-industry trade might be increased due to the existence of transport, storage
and selling cost, differentiated products (with different inputs requirements, different
economies of scale, differentiation by style, differentiation by quality), technological-gap,
product cycle and foreign processing. Geographic dimension (including infrastructure) of
marketing areas is determined by transport cost and the spatial distribution of consumers.
Storage and selling cost create time advantages for the same products. For example, a
product might be only needed during either summer or winter season. Differentiated
product affects intra-industry trade because it creates a certain different image for the
consumers. Technological-gap, product cycle and foreign processing are covered in the
existence of the flying geese pattern in East Asia. It is understandable that Japan as the
lead goose has more dominant inter-industry trade than intra-industry trade in both intra-
regional trade and inter-regional trade. As the lead goose, Japan might have a strict
specialization, therefore research and development (R&D) on that specialization can
create more innovative and differentiated products. Those are the sources of dynamic
comparative advantage in the region.
9.6. Concluding Remarks
The proliferation of regionalism has increased concerns over the changes in
international trade pattern i.e. from inter-regional trade to intra-regional trade. Meanwhile,
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trade liberalization, economies of scale and differentiated products encourage intra-
industry trade rather than inter-industry trade. Many researches on trade by region and on
trade by industry have been made. However, they analyze both trade by region and trade
by industry, separately. This chapter, therefore, considers them simultaneously. First,
original intra-industry trade and inter-industry trade measures by Grubel and Lloyd
(1975) are slightly modified, incorporating regional trade. From this modification, four
combinations are as follows: (1) intra-industry trade in intra-regional trade, (2) intra-
industry trade in inter-regional trade, (3) inter-industry trade in intra-regional trade, and
(4) inter-industry trade in inter-regional trade. Second, the modified analytical measures
are then applied in the case of East Asian countries.
Three main conclusions are withdrawn. First, intra-regional trade increased
significantly in the case of East Asia and the NAFTA. Second, the more significant intra-
industry trade has reduced the dominance of inter-industry trade in East Asia. Third,
intra-industry trade in intra-regional trade has higher increases than that in inter-regional
trade. It suggests that more trade liberalization among East Asian countries is required to
increase intra-industry trade in intra-regional trade in the region.
254
Chapter 10
Purchasing Power Parity
Adjusted Non-Traded Goods
10.1. Introduction
The Purchasing Power Parity (PPP) theorem is one of the oldest and most studied
topics in international economics. The theorem postulates that the exchange rate between
two countries' currencies equals the ratio of the two countries' price level. The variation
in prices between the two countries will be matched by the exchange rate; that is, the
nominal exchange rate will reflect differences in inflation among countries. The theorem
therefore predicts that the fall in a currency's domestic purchasing power (as indicated by
an increase in the domestic price level) will be associated with the proportional currency
depreciation in the foreign exchange market.
The empirical findings on the PPP theorem are still inconclusive. It is commonly
believed that substantial deviations from PPP have occurred since the abandonment of the
Bretton Woods system. Many empirical results confirm that the theorem is not a valid
hypothesis about the relationship between nominal exchange rates and national price
levels in the short term. However, the others have revealed that the theorem may, even in
the short term, have considerable validity during very large changes in price levels. In the
long term, the theorem has received substantial empirical support. The 'long-term' is
used in the literature to indicate that temporary deviation may happen and the deviation
will be stationary over a sufficiently long time horizon. In short, although there is little
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empirical evidence to support the application in the short-term, many researches have
contributed to the evidence of PPP theorem in the long term (Rogoff, 1996).
The PPP theorem might not hold for several determinants. One of the important
determinants is productivity differentials that alter equilibrium relative prices between
tradable and non-tradable goods. It is commonly called the 'productivity-bias hypothesis'
or the Balassa-Samuelson effect after two seminal papers, which have placed the
foundation for the structural models of inflation, were published by Balassa (1964) and
Samuelson (1964). In addition, many studies from the mid-1980s onwards have also
examined whether divergence from PPP and national price levels can be explained in
terms of the Balassa-Samuelson effect (e.g. Rogoff, 1992; Asea and Mendoza, 1994).
The literature does, however, provide a unanimous agreement on how to interpret the
evidence. Froot and Rogoff (1995) note that the Balassa-Samuelson effect may be
relevant in the medium-term, and that the spreading of knowledge, together the mobility
of physical as well human capital generates a tendency toward absolute PPP over the very
long-term. The existing empirical studies on the PPP-adjusted productivity-bias
hypothesis have given mixed results. Balassa (1964), Obstfeld (1993), Hsieh (1982) and
Ericsson and Irandoust (2004), among others, have supported the productivity bias. Those
studies conclude that the deviation of real exchange rate is a function of the productivity-
bias. In contrast, studies by Froot and Rogoff (1991), Rogers and Jenkins (1995), Mark
and Choi (1997) and Faria and Ledesma (2003), among others, have little or no support
for the productivity-bias hypothesis.
In this chapter, we examine the PPP theorem adjusted productivity-bias
hypothesis in the cases of nine East Asian countries (Japan, Korea, Hong Kong, China,
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Singapore, Indonesia, Malaysia, Thailand and the Philippines). With the various
international policies and degrees of liberalization in East Asian countries, whether the
PPP theorem adjusted productivity-bias hypothesis holds or not is an interesting topic to
be investigated. Specifically, this chapter is addressed to answer two questions. First,
does PPP not hold in the strong sense in the case of East Asian countries? Second, does
the Balassa-Samuelson effect play a significant effect in causing deviations away from
the PPP theorem?
The rest of this chapter is organized as follows. Section 10.2 reviews the literature
on several types of PPP, empirical techniques, previous empirical findings on the PPP
testing with different techniques, and Balassa-Samuelson effect. Section 10.3 explains the
methodology. Section 10.4 shows the empirical results and analysis, and discusses
stationary test of variables, analysis of PPP hypothesis in the nine selected East Asian
countries. Here, we use the following three methods; univariate time series, multivariate
regression and Johansen multivariate framework of cointegration. Policy implications and
conclusions are presented in Sections 10.5 and 10.6, respectively.
10.2. Literature Review
10.2.1. Types ofPPP
There are two types of PPP which have been developed over time i.e. absolute
PPP and relative PPP. The absolute PPP hypothesis states that the nominal exchange rate
between the currencies of two countries (E) should be equal to the ratio of the price levels
of the two countries (_L). It is formulated as:
Pr
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E=4 (10J)
Pf
where E is nominal exchange rate and is measured in units of domestic currency per unit
foreign currency, P is the domestic price level, and Pf is the foreign price level. On the
other hand, the relative PPP hypothesis states the exchange rate (E) should be
proportionate to the price levels of the two countries. It is formulated as:
E =e4- (10-2)
Pf
where 0 is a constant parameter.
10.2.2. Empirical techniques
Let us review the following five empirical studies on the PPP hypothesis. The
empirical techniques in analyzing PPP can be divided into the five types; (1) naive
techniques, (2) univariate time series, (3) multivariate cointegration techniques, (4) long-
span and panel techniques; and (5) application of non-linear techniques (Officer, 1982;
Froot and Rogoff, 1995; Sarno and Taylor, 2002; Calderon and Duncan, 2003). The
following paragraphs briefly summarize the empirical techniques.
Naive technique. Very beginning studies apply the following basic linear
equation or multivariable regression for testing PPP:
et =a0+a,pt+a2p[+ut (10.3)
where et is the nominal exchange rate, pt represents domestic prices and pft denotes
foreign price at time t. All variables are in logarithm form. Error term ut is assumed to be
white noise error terms (disturbances). Then, the ordinary least square (OLS) is applied to
estimate the coefficients in equation (10.3). Since exchange rate and prices are non
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stationary series, the inference obtained from the standard econometric techniques might
not be valid. If ut is non-stationary, any relationship obtained from equation (10.3) is
'spurious' (Gujarati, 1995). Therefore, this technique should be followed in examining
the stochastic properties of the error term in equation (10.3).
Univariate Time Series technique. Univariate time series basically examine the
behavior of series. Regarding the non-stationary problem in the naive technique, the
univariate technique uses unit root and cointegration analysis on Real Exchange Rate
(RER). Researchers who apply this technique always test whether RER is stationary or
not. Respectively, if e, p and pf denote the logarithm of foreign exchange, domestic price
level and foreign price level, the long run PPP require that the equation (e+ pf-p), which
is called Real Exchange Rate, RER, in the logarithm form, must be stationary. In specific
time (t), RER can be represented as follows (Enders, 1995):
RERt =et +pf -pt (10.4)
The unit root (stationary) test on the RER assumes the validity of the two
conditions; firstly, symmetry ( ctj = -<x2 in equation (10.3)) and secondly, proportionality
(oij = land a2 =-1 inequation (10.3)).
Multivariate Cointegration Technique. This technique applies cointegration test
in examining the existence of long-run relationship between exchange rate and prices. If
PPP holds, the sequence formed by the sum (e+ pf) should be cointegrated with the p
sequence. Let us denote v=(e+ pf). Long run PPP affirms that there exists a linear
combination of the form:
vt =e0+elPt +ut (io.5)
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Error term ut is stationary and the cointegrating vector such that 0, = 1 in equation (10.5).
This technique applies not only single equation (Engle and Granger, 1987) but also
Vector Autoregression (VAR) (Johansen, 1988).
Long-Span Research and Panel Data. This technique analyzes the behavior RER
in the very long term. The main shortcoming of this technique is that the presence of real
shocks may shift the RER permanently (Hegwood and Papell, 1998). Panel data is
combination of time-series and cross-sectional ones.
Non-Linear Technique. This technique assumes that RER might have some sorts
of non-linearity based on the following facts: (i) the slope coefficient of changes in the
nominal exchange rate and inflation differential is always unity and it increases with the
length of the observation interval, (ii) the PPP link become stronger under hyperinflation
than weaken under modest inflation.
10.2.3. Previous findings by several researchers
The PPP literature illustrates mixed results. The empirical evidence might tend to
accept the PPP theory in the long run. A variety of data sets and statistical (econometrics)
techniques are available, though more recent researches focus on the application of unit
root test and tests of cointegration. Abuaf and Jorion (1990) and Glen (1992, 1998) use
long time periods, while Frankel and Rose (1996) and Lothian (1997) provide
comparison across countries. Cheung and Lai (1993) and Razzaghipour et al. (2000)
apply Johansen test of cointegration in several countries for a short period. Table 10.1
shows some empirical studies on PPP hypothesis.
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Several studies have been made in the cases of East Asian countries.
Razzaghipour et ah (2000) examine PPP for the South Asian nations i.e. Indonesia, the
Philippines, Malaysia, Thailand, and Korea. They find that symmetry and proportionality
restrictions have a little support in the unit root tests. However, the Johansen tests suggest
that the foreign exchange rate and inflation rates are linked in the long run. By applying
cointegration test and using exchange rates and price indices from 'end-quarter'
observation over twenty years, Baharumshah and Ariff (1997:143) find that the PPP
proposition does not hold for all selected five Asian economies i.e. Indonesia, Malaysia,
the Philippines, Singapore and Thailand. The same results are also withdrawn when the
Johansen-Juselius multivariate approach is applied.
More recently, Choudhry (2005) analyzes the effect of Asian currency crisis of
1997-1998 on the generalized PPP by using the monthly log of real exchange rates of the
currencies of Thailand, Malaysia, Indonesia, the Philippines and Korea vis-a-vis the US
dollar and the Japanese yen during 1990-2004. Tests are made for the periods before and
after the crisis. Results from the Johansen method of multivariate cointegration confirmed
a significant change in the relationship between the real exchange rate before and after
the Asian currency crisis.
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Table 10.1 Some Empirical Studies on the PPP Hypothesis
Main Finding
PPP Hvpothesis Expla na tio n
Hold IW Htid
IlijiigjiM I l^ ^ 9 !
Frenkel (1978) Economies with high inflation / Journal of
International Economics 8: 1 69-9 1
Naive technique V
Frenkel (1 981) Economies with low and moderate inflation /
European Economic Review 1 6: 1 45-65
Naive technique V
i^ H i
Frankel ( 1 986) USA, annual data, 1969-1984) (dolar-
pounsterl ing)
Univariate technique, OLS, AR(1)
estimates
V Autoregressive coeficient: 0.86
Huizinga ( 1 987) Carnigie-Rochester Conference Series on Public
Policy 27: 149-214
Univariate technique V
Taylor (1 988) Applied Economics 20:1369-81 Univariate technique 蝣 ^ S ! V
Abauf and Jorion
(1990)
10 developed countries, monthly data (1973.1-
1987. 12)
SUR AR(1) estimates and DF test V I^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H I
Chowdhuri and
Sdogati (1993)
Econometrica 28:59 1 -605 Un ivariate technique V
Lothian and Taylor 3 developed countries DF and PP test. AR(1 ) recursive V V
Ender (1995) Two periods: 1973-1986 and 1960-1971 data of
Canada, Japan, Germany
DF V
Papel (1997) 20 developed countries, CPI monthly and ADF and panel unit root test V Stronger conclusions when panel is larger, with
quarterly data, US $ dolar and German mark, the mark rater than US dolar, with monthly
1973. 1-1994.09 rather tan quarterly data.
Ng and Peron (2001) 18 developed countries, quarterly data, 1973.1-
1997.2
ADF and PP test i ^^^^H V RER~I( 1 ), except for Canada
Walace and Seley 20 countries, including: Argentina, Australia, ADF, ADF-GLS, FS V V PPP hold in the case of Argentina, Belgium,
(2005) Belgium, Brazil, Canada, Denmark, Finland, Brazil, Finland, Mexico, Sweden, UK, Australia,
France, Germany, Italy, Japan, Mexico, Germany, and Italy. France and Norway in the
Netherlands, Norwey, Portugal, Spain, Sweden, intermediate cases (the lower bound is very close
Switzerland, UK and US to one). Other seven countries do not support PPP
i M I^ ^ H i
Edison (1987) USA, annual data, 1890-1978 (dolar-pound
sterling
Multivariate Cointegration technique
:ecm)
V
Taylor (1988) Applied Economics 20:1 369-81 Multivariate Co integration technique 蝣 MMMMHHI V In the lone run
Kim (1990) 10 developed countries, CPI and WPI annual
data, 1791-1990
PP, Peron (1988), and cointegration
test (Johansen 1 992), and ECM
V I^^^ ^^^ bIIn general with both CPI and WPI
Edison and Pauls
(1993)
Journal of Monetary Economics 3 1 : 165-87 PP, Perron (1998) and cointegration
test (Johansen, 1 992) and ECM
V !蝣 蝣 In general with both CPI and WPI
Mark (1990) Journal of International Economics 28 : 11 5-36 Multivariate C o integration technique V
Cheung and Lai (1993) Journal of International Economics 34: 181-92 Multivariate Co integration techn ique V In the long run
Ender (1 995) Two periods: 1973-1986 and 1960-1971 data of
Canada, Japan, Germany
Multivariate Co integration V V Japan holds, Canada and Germany do not hold
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Table 10.1. Continued.
Culver and Papell 21 developed countries, quarterly data 1973.1- AD S, KPPS and Shin (1994) test; V RER~I(O) and cointegration among RER,
(1999) 1996.4 cointegration test (Engle-Granger,
Shin-KPS S )
domestic prices, and foreign prices
Razzaghipour et all
2000
South East Asian Countries: Indonesia, M alaysia,
Phillipines, South Korea and Thailand; quarterly
data 1971 :4-1997:2
M ultivariate and Johansen test V
M orales and Peruga 7 developed and developing countries, Bai and Perron (1998) structural break V Relative PPP holds in general. Exchange rate
(2002) disaggregated price indexes, monthly data, model and ECM adjusts in all sectors. Evidence of instability is
1975.1-1995.12 larger in cointegration coefi cients than in the
adj ustment coefficients.
I^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H I
Edison (1987) Journal of M oney, Credit and Banking 19:376-87 Long-span study V
Hegwood and Papell 5 developed countries, 2 annual-datasets: 1 900-72 Long-span study, ADF and Bai- V Industrial countries had at least 2 structural
(1989) and 1791-1990 Perrron test for structural breaks breaks during last 100-200 year. Quasi-
purchasing power parity. RER~I(0) but with
reversion to an occasionally changing mean
Lothian and Taylor
(1996)
Journal of Political Economy 104:488-510 Long-span study V
Cuddington and Liang USA, annual data, 1 791-1990 (US dollar sterling, Long-span study: ADF and PP test. V Dollar-sterling RER is trend stationary or I(1)
(2000) franc-sterl ing) General-to-spec ific methodology with M A(5) error, but franc-sterling 1(0)
Taylor (2002) 20 developed and developing countries (including
Argentina, Brazil and M exico: except Chile),
annual data 1 870-1990
Long-span study: Cointegration
method and ADF-LS test
V In the long run
Fujiki and Kitamura
(2004)
Unbalanced panel data Unbalanced panel data V PPP conditional on Balassa-Samuelson effect
depends on crucially on the selection of models,
sample periods and economies used for
esti mation
i^ K P
M ichael, Nobay and
Pell (1997)
5 developed countries, W PI monthly (1921.1-
1925.5 and annual (1291-1992)
Non linear: ESTAR model
I^ ^^^ ^^ ^^BI
Reject linearity in favor of EAR process
Taylor, Peel and Sarno USA, CPI monthly data, 1973.1-1996.12 (dollar- Non linear: ESTAR and Logistic Evidence of nonlinear mean reversion
(2001) sterling, marc, franc, yen) ESTAR
Arghyrou et all (2005) Czech Republic (1992:1-2003:ll); Hungary
(1991:6-2003:9), Poland (1991:6-2003:9),
Slovakia (1993:3-2004:10) and Slovenia (1992:3-
2003:1)
Non linear V Balassa-Samuelson effect is not universal
l ^ ^ ^ ^ fi iI^ ^ M ^ ^ ^ S S ^ ^ B !
Source: summarized from some publications i.e.: Caderon and Duncan (2003), Enders (1995), Pappel and Prodan (2003), Fujiki and Kitamura (2004), Wallace and Shelley (2005), Razzaghipour et al
(2000) and Arghyrou at al (2005). (A)DF denoted (Augmented) Dickey-Fuller; GLS denotes Generalized Least Square; FS denotes Fisher-Seater (1993) test, OLS denotes Ordinary Least Square; CPI
denotes Consumer Price Index; WPI denotes Whole Price Index; EAR is Exponential Autoregressive; ESTAR is Exponential Smooth Transition Autoregressive, PP test denotes Phillips and Perron
( 1988) test; ECM denotes Error Correction Mechanism; RER denotes Real Exchange Rate; UR-test denotes Unit Root test; VECM denotes Vector Error Correction Model; SUR denotes Seemingly
Uncorrelated Residual.
263
10.2.4. PPP and non-traded goods: Balassa-Samuelson effect
Theoretically, the structural model of inflation states that two economies with
different growth rates of productivity will have different rates of inflation, even if the
exchange rate does not change. In this case, the PPP hypothesis holds, but it has to be
adjusted for the different rates of labor productivity1. The structural model divides the
economy into two sectors i.e. sector producing tradable goods (T) and sector producing
non-tradable goods (N). It is assumed that the two sectors have Cobb-Douglas production
function. Therefore, the productions of tradable and non-tradable goods are functions of
inputs (capital (K) and labor (L)):
QT = pL*TK^ (10-6)
QN = pL^K1/ (10.7)
Labor is assumed to be perfectly mobile between the sectors. It implies nominal
wage (eo) equalization:
<oT = CON (10.8)
The profit margin in two sectors is assumed to be constant, and workers are paid
the value of their marginal product, which is expressed as:
^Ql=^l i=T,N (10.9)
The ratio of marginal productivities to the ratio of average productivities under
Cobb-Douglas production technology can be described as follows:
(10.ll)
3Q T/3LT
5Q N /'dU Q n
This chapter follows Rowland and Oliveros (2003) in deriving PPP adjusted the Balassa-Samuelson effect.
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Inserting (10.8) and (10.9) into (10.10) yields:
9QT/
P T 9 QN/
9LT_(|)ZT
( PZN
(10.ll)
Vp\
where labor productivity (average product of labor) Z is defined as output Q divided by
L(i.e. zT =- andz^=-)•EAssuming that labor intensities are equal in the two sectors
LT LN
(<j) = cp) and expressing equation (10.1 1) in the natural logarithm, it becomes:
pN -pT =zT-zN (10.12)
where pN =lnPN ; pT =lnPT; zT =lnZT and zN =lnZN. Parallel with the structural
model, it is assumed that the price level in the economy and the weighted average
(convex combination) of the price level in the two sectors are equal, that is:
p=tpN +(l-x)pT 0<t<1 (10.13)
where x is the weight of non-tradable goods. Similarly, for the foreign economy this
equation becomes:
pf =xp^+(l-x)p^ 0<x<l (10.14)
It is assumed that the weight of non tradable x in the domestic and foreign
economies is the same. It is assumed that PPP between prices in the tradable sectors of
thetwo economies, which is stated as inE=In6 T :
PTf
e=x|/+pT -p^ (10.15)
where v|/ =ln9. Equation (10.15) together with equations (10.13) and (10.14) can be
expressed as follows:
e=y+p-pf-xbse
e =n/+(XPN +(l-x)pT)-(tpfN +(l-x)pT)-tbse (10.16)
where
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bse=(pN -pT)-(pfN -p^) (10.17)
is called the Balassa-Samuelson effect.
10.3. Methodology
10.3.1. Data
Bilateral exchange rates yen (Japan), won (Korea), Hong Kong dollar, Yuan
(China), Singapore dollar, rupiah (Indonesia), ringgit (Malaysia), baht (Thailand) and
peso (the Philippines) vis-a-vis the United States dollar (USD) spanning from the first
quarter (I) of 1970 to the third quarter (III) of 2007 are taken from International
Financial Statistics published by the International Monetary Fund (1FS-IMF). However,
this research uses the shorter periods for some countries due to availability of the data;
China (1992:1-2002:111), Hong Kong (1993:1-2007:111), Singapore (1974:1-2007:111),
Indonesia (1971:1-2007:111), Malaysia (1984:1-2007:111) and the Philippines (1993:1-
2007:111).
There are three kinds of price indexes commonly employed in the literature.
Researches that put great importance to the role of the non-tradable sector use the
relatively narrow commodity, export or import price indexes. Other researches rely on the
broader price indexes to reflect the price change in the economy, for such indexes as the
Labor Cost Index. Those who believe a heavier weight needs to be placed on the tradable
sector may use the Wholesale Price Index. For both domestic and foreign prices, this
research uses the Consumer Price Index (CPI) as a proxy for the non-tradable goods price
index and the Producer Price Index (PPI) as a proxy for the tradable goods price index.
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The external price' indices are represented by the US's CPI and PPI2. Bilateral exchange
rates, producer price index and consumer price index are standard choices in the literature
(Frankel and Rose, 1996; Li 1999). Data on Balassa-Samuelson effect is calculated by
applying equation (10.17). In the case of China, there is no data on CPI but the growth of
CPI. To get the CPI data, this research uses the growth of CPI and gives 100 for the
period 1991 :4. Then, the CPI for the following quarters is calculated. She also does not
have PPI, therefore this research applies Industrial Production Index in the case of China.
It is important to consider the Asian currency crisis in 1997. The domestic
currencies were extremely depreciated against USD. Rao (2001) notes that from January
1997 to January 1998 won and rupiah vis-a-vis USD were depreciated by 100%and
500%, respectively. To consider this abnormal depreciation, this research excludes the
period 1997:III-1998:IV from the analysis. This is taken in considering also the
adjustment process of change in exchange rate regime from the manageable floating to
independent floating in some countries, for example, Indonesia in July 1997 and Korea in
November 1997.
2 Ideally, the external price indices are calculated as weighted geometric averages of the price indices of the
main East Asian countries' trading partners, since the US is only one of them. For examples, in 2005,
Korean trade flows (exports + imports) were with East Asian countries (Intra-regional trade), European
Union (EU) and the United State in the portions of48%, 15.4%, 14.6% and 22% , respectively (based on
Direction of Trade Statistics, DOTS-IMF, 2006). In the case of Indonesia, 67.8%, 12%, 1 1.5% and 8.7%
of Indonesian trade flows were trades with East Asian countries, European Union (EU), the United State
(US) and the rest of the world, respectively. Accordingly, a research may use Nominal Effective
Exchange Rate (NEER) since it represents the ratio of an index of a currency's period average exchange
rate to a weighted geometric average of exchange rates for the currencies of selected countries and the
euro area (IMF, 2006). Unfortunately, data on NEER are not available in every country in East Asia. In
addition, trades are commonly valued in USD. Isogai et al. (2002) finds that currency used for trade
settlement in Korea and Indonesia are dominantly USD. In the case of Korea, they were 88% (of exports)
and 82% (of imports) using USD; meanwhile 5% (of exports) and 1 1% (of imports) using lapanese Yen
in 1998. In the case of Indonesia, they were 92% (of exports) and 78% (of imports) using USD;
meanwhile 3% (of exports) and 8% (of imports) using Japanese Yen in 1998. Therefore, it is nicely
consistent if this research uses bilateral exchange rates i.e. domestic currencies vis-a-vis the US dollar.
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10.3.2. Estimation
This research analyzes the PPP hypothesis in the case of East Asian countries by
using the first three methods as previously explained: univariate time series, multivariate
regression and Johansen framework of multivariate cointegration. Basically, the
univariate time series method tests whether Real Exchange Rate (RER) stationary series
of not. If it is, the PPP hypothesis holds. This research applies Phillips-Perron (Phillips
and Perron, 1988) test to analyze stationary ofRER.
A multivariable regression model is also applied to analyze the existence of PPP
adjusted with Balassa-Samuelson effect. As explained in the previous part, equation
(10.1 6) can be expressed in the econometric model as follows:
et =(3, +P2(p3PN,t +a-P3)PT,t)+p4(p3PN,t +(l-P3)PT,t)+p3bset +ut (10.18)
where ut is error term. This research follows some stages in estimating equation
(10.18). First, the least squares (LS) method is applied to estimate the coefficients in
equation (10.1 8). Second, since exchange rate and prices indexes have commonly periods
of unusually large volatility followed by periods of relative tranquility (Enders, 1995;
Gudjarati, 1995) this research tests of the existence of Autoregressive Conditional
Heteroscedasticity (ARCH) effect, by applying ARCH Lagrange multiplier (LM) test
(Engle, 1982) on ut in equation (10.18). Third, once the existence of ARCH effect is
concluded, the ARCH method is used to estimate the coefficients in equation (10.18)3.
The existence ofPPP can be examined by testing the null hypothesis (Ho) 02=1, 03=0 and
3 An ARCH (k) process can be written as:
var(ut)=a2 =a0 +a1u?_i +a2u2_2 +...+apu2_k
The generalized ARCH (GARCH(k,h) process can be expressed as:
k h
var(ut)=a2 =a0 +£aiut2_i +J>iaM
i=l i=l
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(34=-1. Accepting Ho means that PPP holds. Meanwhile, standard individual significance
test on the null hypothesis (Ho) p3=0 can be used to analyze the existence of Balassa-
Samuelson effect.
The Johansen multivariate framework of cointegration is a method for estimating
the cointegrating relationship that exist between a set of variables as well as testing these
relationship. This research also uses Johansen cointegration test in investigating whether
there is a cointegrating relations between variables in the model i.e. (e,pN,pT,p^,p^).
Since Balassa-Samuelson effect (bse) is only a linear combination of the existing
variables (pn,Pt,Pn,Pt) as presented in the equation (10.17), it can not be included in
the Johansen cointegration tests otherwise the singular matrix problem will be faced.
Evidence for PPP is provided where the Johansen test yields at least one cointegrating
vector between the five variables (e,pN,pT,p^,p^.). The application of this framework on
the PPP relationship with the Balassa-Samuelson effect, as stated by equation (10.18),
can be briefly explained as follows. A vector autoregressive model with maximum
distributed lag length ofm is defined (equation system):
Pn P12 Po Pu Pis
P21 P22 P23 P24 P25
p3, P32 P33 P34 P35
P4I P42 P43 P44 P45
P52 P53 P54 P«J
e,_,
Pn.i-i
Pn.i-i
Pt.i-i
Pi..-.
Ull Hl2 ^13 M,4 H,5
Hil ^22 M-23 H24 H25
M-31 M-32 H33 H34 ^35
M-41 1^42 ^3 H44 1^45
^5! fe ^53 1^54 fe.
e,-2
Pn.,-2
Pn.I-2
Pt.,-2
P^.,-2
5 11 8 12 S I3 5 14 8 15 e " it
8 2I 8 22 5 23 8 24 S 2, P n ..-ｻ " 21
8 3, 8 32 8 33 8 34 5 35 P N ..-H, + " 31
6 4| 5 42 8 4;   ｧ 45 P t.i-ｻ 蝣 " 4,
5 51 5 52 5 s3 8 54 5 55 P T.- m u s,
(10.19)
In the short version (matrix form), equation (10.19) can be expressed as:
m
Yt=2aiYt-m+t t=l,2, ,T ;m=l,2,....,m (10.20)
i=l
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where Yt =[etpNt p^t pTt pfrt
PN.t
Pw.t
Pt,<
Pt.,
and a, are 5x5 coefficient matrices and ut is
a 4x1 vector of independent and identically distributed error terms. The distributed lag
length m should be specified long enough for the residual not to be serially correlated.
The cointegrating matrix a, which defines the long-term solution of the equation system,
is defined as:
a u a ,2 a 13 1 0 0 0 0
+
a 23 a 24 a 25 0 1 0 0 0
a 3, a 32 a 33 a 34 B 0 0 1 0 0
a 41 a 42 a 43 a ｫ a 4i 0 0 0 1 0
a 51 a S2 a 53 a 54 a 5. 0 0 0 0 1
P n P .2 P b P >4 P is
+
p 21 P 22 P 23 P24 P 25
p 3, P 32 P 33 P34 P 35
P ｫ P 42 P43 P44 P ｫ
P 51 P 52 Pｻ P 54 P 55
H w M -is
+ ..+
H jl fe fe ^ 24 H 25
M m
R .3 ^44 M -45
H si fe H ｻ H 54 H 55
6,, 5,2 8,3 814 815
821 822 823 524 825
83, 832 833 834 835
§41 542 543 544 545
851 852 553 854 855
(10.21)
Inshort:
a=-r+aj +a2 +...+am (10.22)
where I is the 5x5 identity matrix. The Johansen procedure now continue with
decomposing the matrix r into two Nxm matrices n and tj,
oc = 7niT (10.23)
The rows of the matrix r\ now define the cointegrating relationship among the five
variables in the vector Y. The rows of the matrix n show how these cointegrating vectors
are loaded into each equation in the system. Johansen, furthermore suggest a maximum
likelihood estimation procedure to estimate the two matrices n and r\ together with test
procedures to test the number of distinct cointegrating vectors. Linear parameter
restriction of causality within the system can be tested by testing the matrix it. (All results
of stationary tests and estimations are presented in the Appendix A. 10)
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10.4 Empirical Results and Analysis
10.4.1. Stationary test
In order to test the PPP hypothesis, it is necessary to identify whether the time
series of exchange rate and price indexes are stationary or not. This research applies
Phillips-Perron Test (PP). Table 10.2 describes the summary of stationary tests. By using
the levels of significance; 1%, 5% and 10%, the PP-statistic is greater than the critical
value for all variables. Therefore, the hypothesis Ho of unit root is accepted and we can
conclude that all variables (in the natural logarithm) are non-stationary series.
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Table 10.2 Stationary Test (AH variables in the logarithm form)
Goiitl*f Nominal Exchange Rate Domestic Consumer PriceIndex Domestic Producer Consumer P'rice Index Balassa-Samuelson Effec t
X^^^ u^*^^ ^^y 蝣KysiojSnHjJSIgjI Bifa&ftPSiRu R11 ^ S tatistic bf Sia; 蝣Vilie Statistic Statistic sftSigi Value |mWl l(rtl KｻIl BflBStatistic of Sife "Valie 1 nSafuMnmBBDn I
蝣B B S ! !S S B ! S BH iB I^ n 蝣 B B S ! 蝣B B S !.__           . m m m ¥
J apan -1.806521 1% -4.024 1 Noo -
Stationary
-2.520662 1% -4.024 1 Non -
Stationary
-3.173051 1% -4.025 9 Non -
Stationary
-3.285603 1% -4.0259 Non -
Stationary5% 3.4415 5% -3.4415 5% -3.4424 5% '3.4404
10% -3.1451 10% 蝣3.1451 10% -3. 1456 10% -3. 1456
HH H ｫ 蝣 蝣 !i ^ ^ S iI H H H i^ h I ^^ ^^ ^^ M
Korea -1.622008 1% -4.024 1 Non -
Stationary
-1.161057 1% -4.0241 Non -
Stationary
-1.822948 1% -4.024 1 Non -
Stationary
1.839837 1% -4.024 1 Non -
Stationary5% 蝣3.4415 5% -3.4415 5% 3.4415 5% -3.4415
10% -3.1451 10% -3.1451 10% -3.1451 10% -3.1451
IM ^ H IH H H ! M |^ !i^ S
Hong Kong -2.437252 1% -4.1420 Non -
Stationary
蝣2.5 14766 1% -4.1458 Non -
Stationary
・2.100240 1% -4. 1458 Non -
Stationary
1.230877 1% -3.5625 Non -
Stationary5% -3.4969 5% -3.4987 5% -3.4987 5% -2.9190
10% -3. 1 772 10% ・3.1782 10% -3.1782 10% ・2.5970
H ^ B i 蝣蝣 3 !蝣 蝣 蝣 ! ¥WB B M ¥ I^^^^^^^^^hIi^ H ig i l
China -1.712293 1% -4.2324 Non -
Stationary
-0.027450 1% -4.2324 Non -
Stationary
-2.8895 10 1% -4.2324 Non -
Stationary
蝣0.090128 1% -4.2324 Non -
Stationary5% -3.5386 5% -3.5386 5% 蝣3.5386 5% -3.5386
10% -3.2009 10% -3.2009 10% -3.2009 10% -3.2009
I^^^ ^^ M^ l^ B B I! m m m
S ingapore -0.482664 1% -4.0320 Non -
Stationary
- 1.483607 1% -4.0259 Non -
Stationary
-2.1 14674 1% -4.0278 Non -
Stationary
-2.351029 1% -4.0278 Non -
Stationary5% -3.4452 5% -3.4424 5% -3.4433 5% -3.4433
10% -3.1473 10% -3.1456 10% 3.1461 10% 3.1461
I^^^^^^^^^HI 蝣B I^ B !蝣H S P 蝣^蝣蝣蝣蝣蝣1 >B 9 II ^^^^^^^^ K^I
Indonesia -1.786415 1% -4.0259 Non -
Stationary
-1.471201 1% -4.0250 Non -
Stationary
-1.272493 1% -4.0673 Non -
Stationary
-0.019434 1% -4.0673 Non -
Stationary5% -3.4424 5% -3.44 19 5% 蝣3.4620 5% -3.4620
10% -3.1456 10% -3.1453 10% -3.1570 10% -3.1570
I^^^ ^^ H^ I M ^ H ｫ 蝣 蝣 蝣 !蝣H S >蝣 s W S^ l ｫ 蝣 蝣 ! ^ ^ H i^ h
M alays ia 0.298155 1% -4.0648 Non -
Stationary
-2.562153 1% -4.0648 Non -
Stationary
蝣3.019255 1% -4.0648 Non -
Stationary
-4.050430 1% -4.0648 Non -
Stationary5% -3.4608 5% -3.4608 5% 蝣3.4608 5% -4.0648
10% -3.1564 10% -3.1564 10% -3.1564 10% -4.0648
I ^ ^ H 1^ ? 1 ^ ^ ? l^ M i l^ H H蝣 S IM i j^ ^^H1^ 9 9
Thailand -0.856871 1% -4.024 1 Non -
Stationary
-1.141396 1% -4.024 1 Non -
Stationary
-1.994113 1% -4.024 1 Non -
Stationary
- 1.986484 1% -4.024 1 Non -
Stationary5% -3.4415 5% -3.4415 5% -3.4415 5% -3.441 5
10% -3.1451 10% 蝣3.1451 10% -3.1451 10% -3.1451
ｫ s ｫ ｫ 蝣 蝣 !m m sm !蝣 蝣 蝣 !B I^ !¥ msm m ¥ !蝣 蝣 蝣 !m i^ m i^ H l
the
Phil ippines
1.109802 1% -4.1420 Non -
Stationary
・2.844005 1% -4.1420 Non -
Stationary
・2.356043 1% -4. 1420 Non -
Stationary
-0.304436 1% -3.5598 Non -
Stationary5% -3.4969 5% -3.4969 5% -3.4969 5% -2.9 178
10% -3.1772 10% -3.1772 10% -3.1772 10% -2.5964
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Table 10.2 Continue....
Couirtr; Foreign Consumer Price Index Ecireiga Producer Price Index
S ma Js^^r^ P^ i蝣ESSjpSjSKJBBSPBSHH Em m m sm Statistic Sia Value Statistic Sig; Valueli ^ ^ l¥ w m m ¥ IS I^ H H H H H ._ _ .
Japan 蝣0.755594 1% -4.0241 Non -
Stationary
-2. 133977 1% -4.0241 Non -Stationary
5% -3.44 15 5% -3.44 15
10% 3.1451 10% -3.1451
I ^ ^ H 蝣S B H 蝣S S I w m rn m . m m m i ^ ^ ^ H
Korea -0.755594 1% -4.0241 Non -
Stationary
-2. 133977 1% -4.024 1 N on -Stationary
5% 蝣3.4415 5% -3.4415
10% -3.1451 10% -3.1451
M H H H 蝣S H I蝣 S B H 蝣^ 蝣 ii^ S i ^ ^ ^ H
Hong Kong - 1.680768 1% -4.1458 Non -
Stationary
-0.6 74490 1% -4.1458 N on -Stationary
5% -3.4987 5% -3.4987
10% 蝣3.1782 10% -3.1782
¥w m m m ¥m s m . 蝣S I^ S ! i ^ ^ ^ B l
China - 1.993736 1% -4.2324 Non -
Stationary
-2. 174408 1% -4.2324 N on -Stationary
5% -3.5386 5% -3.5386
10% -3.2009 10% -3.2009
¥m m m .蝣^ ^ ^ S l I^ ^^^^^B I蝣蝣 蝣 S !
S ingapore -2.776486 1% -4.0320 Non -
Stationary
-3.379562 1% -4.0320 N on -Stationary
5% -3.4452 5% 3.4452
10% -3.1473 10% -3. 1473
M m s m . ig S n
Indonesia -0.673537 1% -4.0259 Non -
Stationary
-1.955258 1% -4.0259 N on -Stationary
5% -3.4424 5% -3.4424
10% -3.1456 10% -3.1456
蝣S H i I^ H H jH H I j^ ^ ^ l
M a laysia -1.117514 1% -4.0648 Non -
Stationary
-1.296548 1% -4.0648 Non -Stationary
5% -3.4608 5% -3.4608
10% -3.1564 10% 蝣3.1564
!蝣 蝣 蝣 ! 蝣B B S !蝣S IH i蝣M 9 9 !
Thailand -0.755594 1% -4.0241 Non -
Stationary
-2.794056 1% -4.0259 Non -Stationary
5% -3.44 15 5% -3.4424
10% 蝣3.1451 10% -3.1456
蝣S S I !
the
Philippines
-2.004465 1% -4. 1420 Nod -
Stationary
-0.815231 1% -4.1420 Non -Stationary
5% -3.4969 5% 3.4969
10% -3.1772 10% -3.1772
Source: International Monetary Fund, International Financial Statistic (IFS-IMF). Author' s Calculation.
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10.4.2. Univariate time series analysis
Time series analysis for PPP examines the behavior of an individual Real
Exchange Rate (RER) series. This research applies the Phillips-Perron (PP) test to
analyze the stationarity of RER. Table 10.3 summarizes the results of the PP-test. The
PP-test statistic, level of significance and critical values are presented in columns (2), (3)
and (4), respectively.
T a b le 1 0 .3 P P P T e s t B a s e d o n R e a l E x c h a n g e R a t e (R E R )
iT^ ffK fl irn i u rn s R B f
m m sm
1. Jap a n          -2 .3 1 6 6 6 2    1 %     -4 .0 2 4 1   N on -sta tio n ary    N ot H old
5%     -3 .4 4 1 5    N on -sta tio n ary    N ot H o ld
1 0%     -3 , 1 4 5 1    N o n-sta tio n ary     N o t H old
2 . K ore a          - 1 .9 0 5 9 4 9    1 %     -3 .4 7 6 7    N o n-sta tio n ary    N o t H o ld
5 %     -2 .8 8 1 5    N o n-sta tio n ary    N o t H o ld
1 0 %     -2 .5 7 7 3    N o n -sta tio n ary     N o t H o ld
3 . H on g K o n g        1 .7 6 6 0 8 5    1 %     -3 .5 6 2 5   N o n -sta tio n ary    N o t H o ld
5 %     -2 .9 1 9 0    N o n -sta tio n ary    N o t H o ld
1 0 %     -2 .5 97 0    N o n -sta tio n ary     N o t H o ld
4 . C h in a          - 1.4 8 1 1 5 8    1 %     -3 .6 2 2 8    N o n -sta tio n ary    N o t H o ld
5 %     -2 . 94 4 6    N o n -sta tio n ary     N o t H o ld
1 0 %     -2 .6 1 0 5    N o n -sta tio n ary     N o t H o ld
5 . S in ga p o re         -2 .3 3 7 50 5     1 %     -4 .0 32 0    N o n -sta t o n a ry     N o t H o ld
5 %      -3 . 4 4 5 2     N o n -sta t o n a ry     N o t H o ld
1 0 %      -3 . 1 4 73     N o n -sta t o n a ry     N o t H o ld
6 . In d o n esia           -2 .0 8 8 0 84      1 %      -3 .4 7 79     N o n -sta t o n a ry     N o t H o ld
5 %      -2 .8 82 1     N o n -sta t o n a ry    N o t H o ld
1 0 %      -2 .5 77 6     N o n -sta t o n a ry     N o t H o ld
7 . M a lay sia         -0 .4 4 0 42 7    1 %     -4 .0 64 8    N o n -sta t o n a ry    N o t H o ld
5 %      -3 . 4 60 8     N o n -sta t o n a ry    N o t H o ld
1 0 %      -3 . 1 56 4     N o n -sta t o n a ry    N o t H o ld
8 . T h a ilan d           - 1.4 4 5 80 8      1 %      -3 .4 76 7     N o n -sta t o n a ry     N o t H o ld
5 %      -2 .8 8 1 5     N o n -sta t o n a ry    N o t H o ld
1 0 %      -2 .5 7 73     N o n -sta t o n a ry     N o t H o ld
9 . th e P h ilip p ine s      -0 . 1 7 4 2 5 9    1 %     -4 . 1 5 84   N o n -sta tio n a ry    N o t H o ld
5 %     -3 .5 04 5    N o n -sta tio n a ry     N o t H o ld
1 0 %     -3 . 1 8 1 6    N o n -sta tio n a ry     N o t H o ld
Source: International Monetary Fund, International Financial Statistic (IFS-IMF)., author 's calculation.
Since PP-test statistic is greater than the critical value of corresponding levels of
significance used (1%, 5% and 10%), we accept the hypothesis (Ho) of unit roots and
conclude that the series is not stationary. For all level of significance, we can conclude
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that RER is not stationary. Therefore, based on univariate time series analysis of RER we
can say that PPP hypothesis does not hold in the case of East Asian countries.
10.4.3. Multivariate analysis: Least Squares
The PPP holds when p2=l, P3=0 and (34=-l constraints are simultaneously fulfilled
in the equation (10.18). Therefore, testing the existence of PPP basically means testing
whether the requirements p2=l, P3=0 and (34=-l are fulfilled or not. To carry out the test,
wefollow four stages. Firstly, we estimate the model in the equation (10.18) by using the
ordinary least squares (OLS) method. The estimation results are presented in part A of
Table 10.4. The sign of estimates matches the PPP theory properly, excepting the case of
Japan and Hong Kong.
Secondly, after getting the estimation results, we impose the restrictions or the
null hypothesis (Ho) p2=l, 03=0 and p4=-l on the model to see whether PPP holds or not.
We do the Wald-coefficient restriction test with the restrictions p2=l, p3=0 and p4=-l
simultaneously4. The results of Wald-test (F-statistic) are presented in part B of Table
10.4. Since the F-statistic is greater than the critical value (at the levels of significance
1% and 5%), we can reject the hypothesis Ho and conclude that the PPP does not hold in
the case of East Asian countries. Korea, China, Singapore, Indonesia, Malaysia, Thailand,
the Philippines and Indonesia provide evidence of the weak existence of PPP, which is
shown by the positive value of p2 (coefficient for domestic price) and negative value of p4
4 See Gujarati (1995) for detail explanation about Wald coefficient restrictions test. Basically, the Wald test
calculates the test statistic by estimating the unrestricted regression and the restricted regression- without
and with imposing the coefficient restrictions specified by the null hypothesis, Hq. The Wald statistic
measures how close the unrestricted estimates come to satisfying the restriction under the null hypothesis.
If the restrictions are in fact true, then the unrestricted estimates should come close to satisfying the
restrictions.
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(coefficient for foreign price) and the violation of the symmetric and proportionality
restrictions. In the case of Japan and Hong Kong, the signs of the estimated coefficients
were contradictory with the PPP hypothesis.
One reason strongly proposed for the deviation of PPP is the existence of
productivity differentials ('productivity-bias hypothesis') between tradable and non-
tradable goods. We impose the restriction or the null hypothesis (Ho) p3=0 on the model
to see whether Balassa-Samuelson effect exists or not. We do the Wald-coefficient
restriction test with the restriction p3=0. The results of Wald-test (F-statistic) are
presented in part B of Table 10.4. Since the F-statistic is greater than the critical value (at
the levels of significance 1% and 5%), we can reject the hypothesis Ho and conclude that
the Balassa-Samuelson effect exists in the case of East Asian countries excepting Japan,
Hong Kong and the Philippines.
Fourth, we test the classical assumptions i.e. autocorrelation and
heteroscedasticity by applying Breusch-Godfrey serial correlation LM test and White
Heteroscedasticity test (cross term), respectively. The results are presented in part C of
Table 10.4. All countries show autocorrelation and heteroscedasticity, excepting the
Philippines that has no heteroscedasticity. ARCH LM test is then made. All countries
confirm the existence of ARCH effect.
276
Table 10.4 Estimation Results and Hypothesis Testing: Least Squares (LS)
Japan Korea Hong Kong China S i ngapore Indonesia Malaysia Thai land the Philippines
A . E stim ation
C onstant (P,)
C oefficient of D om estic P rices (p2)
C oefficient of B SE f133)
C oefficient of Foreign Prices (p4)
4.612866**
-0.991813**
-433.6979
0.999924* *
6. 896222**
1.0915 81**
0.321637*
-1.089646**
2.295216 **
-0.06 1204 **
0.000733
0 .007767
4 .756599
0 .276422**
0 .17 1144**
-0 .947789
1.701035**
0.243865**
-0.398875**
-0 .500321 **
10.87004**
0.917723**
-0.675 738 *
-1.3274 16 **
2 . 130584**
1.633930**
-0 .2598 1 8
-1.8239 19**
3.5094 14 **
1.16426 1**
-0.344140 *
-1.158 134**
9.439379**
1.768024*
0.088880
-3.0 1522 9**
R -squared
B . P PP and B SE tests:
0.881278 0.90 1270 0 .446698 0 .770358 0 .843926 0.986907 0.753459 0.82 1679 0.956374
Proportionality and sym m etry H o: p2= , P3= 0, p4=-1 (F -statistics) 159 12422 *
PP P does not
14.659 94**
PP P does not
3606 1.68**
PP P does not
2 31.0972**
P PP does not
195.3804**
PPP does not
142.973 1**
PP P does not
34 .04307**
PP P does not
2 9.68989**
PP P does not
20.13348**
PPP does not
C onclusion
hold hold hold hold hold hold hold hold hold
B alassa-Sam uelson effect
H o:B3=0 (z-statistics)
C onclusion
0 .004 1 13
B SE does not
exi st
6 .6 1 1689*
B SE ex ists
0.0063 16
B SE d oes not
exist
69.37227**
B SE exists
18.19620 **
B SE exists
94 .7403 1 **
B S E exists
2 .72 8694
B SE does not
ex ist
4.1975 31*
B SE exists
1.086 955
B SE does not
exist
C . C lassical assum ption tests:
- A utocorrelation
LM test (F-statistic) 233.1635** 1 105 .146** 51.44209** 9.3960 10** 305.5572** 172.4 317 ** 150.152 3** 8 11.1989** 2 5.43390**
C onclusion A utocorrelation A utocorrelation A utocorrelation A utocorrelation A uto correlation A utocorrelation A utocorrelation A utocorrelation Autocorrelation
- H eteroscedasticity'
W hite H eteroscedasticity (F-statistic) 5.951518** 7.954037** 10.35660* 6 .469656* * 8.666 1 13** 1 3.26724 ** 13 .94169** 4 .22 1749** 1.836909
C onclusion Heteroscedasticity Heteroscedasticity Heteroscedasticity Heteroscedasticky Heteroscedasticity Heteroscedastici ty Heteroscedasticity H eteroscedasticity N o Heterosced asticity
- A R C H LM test
F -statistic 233.1635** 562.8050 ** 29.433 18** 3 1.8424 8** 248.339 1** 155.8938** 1 16 .4 187** 381.7 797**
1 1.8 10 02*
C onclusion A R C H ef ect A R C H effect A R C H effect A R C H effect A R C H effect A R C H effect A R C H ef ect A R C H effect A R C H effect
Notes:*(**) denotes rejection of the hypothesis at the 5%(1%) level
Source: IFS-IMF, author 's calculation.
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10.4.4. Multivariate analysis: ARCH and GARCH
As indicated by Engle (1982) and Enders (1995), among others, time series like
exchange rate and price indexes show commonly periods of unusually large volatility
followed by periods of relative tranquility. Our anticipation on this matter by excluding
the period of Asian financial crisis from the analysis still can not eliminate this nature of
volatility. This is proved by the existence of ARCH effect as previously mentioned.
Therefore, we estimate the equation (10.18) by using the ARCH method. Table 10.5
shows the results. The estimations (Part A), give the same sign with the LS estimations,
which nicely match the PPP theory, excepting Japan and Hong Kong. Parts B and C of
Table 10.5 represent the tests on PPP and the Balassa-Samuelson effect, and the residual
test (ARCH LM test and Jarque-Bera Normal distribution test), respectively. The
conclusion about the existence of PPP and the Balassa-Samuelson effect tests under the
ARCH method are relatively similar with that under the LS method.
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Table 10.5 Estimation Results and Hypothesis Testing; ARCH and GARCH1
Japan Korea Hong Kong China S ingapore Ind ones ia M alaysia Thailand the Philippines
A. Estimation
Constant (Pi ) 4.586916** 7.545136** 2.298815** 2.903789 2.055269** ll.33702** 1.826409* 3.7741 85** 1 0.37400*
Coefficient of Domestic Prices (P2) -0.988994** 1.235045** -0.066142* 0.289693 * 0. 144562** 0.941231** 1.597417** 1.111896** 1.719131**
Coefficient of BSE (p3) -327.5470 0.338779*** 0.009231** 0.163341** -0.456586** -0.619072** -0.230753 -0.753735** 0.040890
Coeficient of Foreign Prices (P4) 1.0001 15** -1.372841** 0.01 1792** -0.545573 -0.468048* -1.456538** -1.721524** -1.160216** -3.173558**
R-sq uared 0.864664 0.890716 0.385081 0.752856 0.802600 0.981800 0.771 129 0.796995 0.925373
B. PPP and BSE tests:
Proportionality and symmetry Ho: p2=  , p3=0, p4=-1 (F-statistics)
24477739** 71.93126** 17304891** 935.6101** 1536.558** 444.8464** 93.60865* 270.5490** 861.6984*
Conclusion
PPP does not PPP does not PPP does not PPP does not PPP does not PPP does not PPP does not PPP does not PPP does not
hold hold hold hold hold hold hold hold hold
Balassa-Samuelson effect Ho: p3=0  (z-statistics)
0.013928 47.16661** 3.941037 241.9555** 56.09233** 473.8601 ** 4.636085* 42.4231 1** 1.192457
Conclusion BSE does not BSE exists
BSE does not
BSE exists BSE exists BSE exists BSE exists BSE exists
BSE does not
exist exist exi st
C. Residual test
ARCH LM test 1.224178 3.598574 1.612845 0.651231 0.538784 2.426381 0.73 1372 0.113736 0.548166
F-stat i st ic No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH No ARCH
Conclusion effect effect efect effect effect effect effect effect effect
Normal distribution test 6.657844** 9.990397*** 44.45103*** 5.002873 2.7277399 1.117568 2.034470 3.452714 0.155197
Jarque-Bera statistic Not Normal Not Normal Not Normal Normal Normal Normal Normal Norma l Normal
Conclusion d istribution distribution d istribution d istribution distribution distribution distribution distribution distribution
M odel GARCH (1,2) ARCH(l) GARCH (U ) GARCH (1,1) GARCH (1,1) ARCH(1) GARCH (l.i) GARCH (1,2) ARCH(l )
Notes:*(**) denotes rejection of the hypothesis at the 5%(1%) level
Source: IFS-IMF, author 's calculation.
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10.4.5. Long-term equilibrium
This research uses Johansen cointegration test in investigating whether there is a
cointegrating relations between variables in the model i.e. (e,pN,pT,pN,p^). Since
Balassa-Samuelson effect (bse) is only a linear combination of the existing variables
(Pn'Pt'Pn'Pt) as presented in the equation (10.17), it can not be included in the
Johansen cointegration tests, otherwise the singular matrix problem will be found.
Evidence for PPP is provided where the Johansen test yields at least one cointegrating
vector between the five variables (e,pN,pT,p^ ,p^).
Table 10.6 shows a summary of the test for the number of cointegrating vector.
The test are divided into a number of levels with test statistic for r=0 (no cointegrating
vectors); r=l (one cointegrating vector); r=2 (two cointegrating vectors); r=3 (three
cointegrating vectors); and r=4 (four cointegrating vectors). The test follows the
following procedure: if there is no cointegrating vector then none of hypotheses are
rejected; if there is one cointegrating vector, r=0 is rejected but r=l can not be rejected; if
there are two cointegrating vectors, r=0 and r=l are rejected but r=2 can not be rejected;
if there are three cointegrating vectors, r=0, r=l and r=2 are rejected but r=3 can not be
rejected; and if there are four cointegrating vectors, r=0, r=l, r=2, and r=3 are rejected
but r=4 can not be rejected. The results in Table 10.6 confirm that there is at least one
cointegrating vector for each country and for each sub-sample for 1% or 5% levels of
significance for all countries. It means that there are evidences of the long rung
relationships between foreign exchange rate and the four price indexes (e,pN,pT,pN ,pT).
This is supportive of the PPP hypothesis in the long run.
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Table 10.6. Johansen Test (Trace Statistics) for Number of Cointegrating Vectors
J apan Korea Hong Kong China S ingapore Indonesia Malays ia Thailand the Philippines
r= 0 (n o n e) 27.7845** 104.33 18** 106.1524** 14 8.6335** 95.8190 8** 102.8254 ** 89 .9266 1 * 92 .37723** 12 4.6857*
r= l (at m o st 1) 68 .89705** 54.39773 63.85000* 86 .2 1280** 49.56345 51.950 94 55 .76370* 44.64629* 80.5472 9**
r= 2 (at m o st 1) 40.33943* 2 1.3350 3 34 .560 15 47.16040* 26.69840 1 7.4 0404 24 .70 146 20 .72 133 4 6. 1924 9*
r= 3 (at m o st 1) 1 2.36722 7.062 14 8 19.9236 1 26 .0486 1* ll.38232 6.886515 7 .1 18632 9 .65490 1 27. 17620*
r= 4 (at m o st 1) 0 .36 1564 0.477565 8.43 3609 10 .27728 0.00075 3 0.4 0 1800 0 .00593 1 0 . 144724 l l.4 7110
Cointegrat ion
Test Specification
Intercept,
Quad rati c
determ in i stic
trend
Intercept,
Quadratic
determ i n istic
trend
Intercept,
Linear
determ i n istic
trend
Intercept,
Linear
determ in istic
trend
Intercept,
Quadratic
determ inisti c
trend
Intercept,
Quadratic
determ ini stic
trend
Intercept,
Quad ratic
determ in i stic
trend
No
intercept,
No tred
Intercept, Linear
deterministic trend
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10.5. Policy implications
The statistical significance of the constant (Pi) in the equation (10.18) as
presented in Table 10.5 and 10.6, indicates that some factors other than the Balassa-
Samuelson effect also cause the deviation from PPP hypothesis. Theoretically, they
include natural barriers (transportation cost), trade barriers (tariffs and other legal
restrictions), imperfectly competitive markets and current account imbalances.
The inclusion of non-traded goods in the price indexes is often considered as the
primary explanation for the deviations from PPP hypothesis. This research has
empirically proved the existence of the Balassa-Samuelson effect in the cases of East
Asian countries. Balassa (1964) and Samuelson (1964) argue that because non-tradable
goods are included in price indexes, high income countries will have overvalued
currencies relative to low income countries. This is caused by the differences in
productivity across countries and sectors. Even in East Asian countries, the analysis of
total factor productivity (TFP) shows different productivity across inputs (labor and
capital) and countries. For example, in the case of Korea the contributions on output
growth by labor, capital, human capital, foreign capital and technical progress are 10.5%,
49.8%, ll.4%, 1% and 27.3% for 1969-1990, respectively; meanwhile, in the case of
Malaysia, they are 13.5%, 48.7%, 18.7%, 0.6% and 18.5%, respectively (Rao, 2001).
Natural barriers such as seas, mountainous areas and rivers will affect
transportation cost (shipping cost, for example). Therefore, the transportation costs may
drive a wedge between prices of the same good in different markets. A more important
factor than the presence of natural barriers to trade is the trade impediments, i.e. tariffs
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and other legal restrictions on trade. Mostly, every country restricts the importation of
agricultural goods through the use of tariffs and quotas in order to protect its domestic
agriculture sector. Not only agriculture sector, but also other sectors such manufactures
are frequently protected by governments. By 2001 , China, Indonesia, Malaysia, and the
Philippines had average tariffs 17.48%, 8.43%, 10.2% and 7.6%, respectively
(Athukorala, 2005a). Meanwhile, Thailand had average tariff 18.48% by 2002 and
Vietnam had average tariff 16.65% by 2003.
In the presence of imperfect competition, traded good prices may not be equal
across countries. To some extent, suppliers, producers or sellers have a certain degree of
market power and then implement price discrimination strategies. Such inequalities will
result in deviations from PPP. Markets in developing countries are sometimes criticized
to have high protection. Several studies have been made to analyze effective rate of
protection (ERP) in the East Asian countries. World Bank (1993) and Fane and Condon
(1996) find that Indonesia had ERP 74%, 70%, 59% and 25% in 1975, 1987, 1990 and
1995, respectively. Meanwhile, World Bank (1993) and Panagariya (1994) find that
Korea had ERP 40%, 55%, 67%, 80% and 28% in 1970, 1975, 1980, 1985 and 1988,
respectively. This will be further elaborated in Chapter 1 1.
Another reason for the deviation from PPP hypothesis is that exchange rates
reflect international trade not only in goods and services, but also in financial assets. The
PPP-based approach for evaluating exchange rates considers only the role of international
commodity trade. However, trade in assets is arguably just as important as international
commodity trade (if not more important) in determining supply and demand for
currencies. Cross-country asset flows are, in turn, closely related to positions of trade
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balance and imbalance among nations. Current account imbalances can be seen as
reflection of discrepancies between domestic investment and savings. As these
imbalances generate changes in demand and supply for assets denominated in various
currencies, exchange rates might sometimes deviate significantly from PPP.
The deviation from PPP poses important issues for macroeconomic measurement,
linkages and policy, such as real income comparisons, interest rate linkages and exchange
rate policy. We have the following four implications. First, with strict PPP based on the
law of one price, the purchasing power of a given income in one county and currency can
be compared with the purchasing power of the income of any other county by simply
measuring incomes in a common currency. Such deviation from PPP implies biases in
comparisons. The real incomes of less developed countries frequently are underestimated
when actual exchange rates are used to make the comparison. The low price of non-
tradable goods in less developed countries (due to the productivity differential) yields for
less developed countries true purchasing power of income significantly above what
exchange rate-converted income suggests.
Second, under PPP the real exchange rates, which show a country's
competitiveness, are constant. Violating PPP implies the competitiveness, in the cases of
East Asian countries, can be intervened by two instruments i.e. exchange rate and
domestic price increase. Choices of exchange rate system become an important issue i.e.
flexible, peg to composite basket, fixed or other systems. If exchange rate can be
maintained stable - regardless of the exchange rate system implemented- then a country
might mainly focus on stabilizing domestic prices.
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Third, failure of one price for one commodity and the violation of PPP imply
welfare loss due to inefficiency associated with payment of different prices by consumers
in different locations for the same good. In a country with overvalued domestic currency,
consumers pay less for imported products. Fourth, the difference between PPP and
exchange rate must be eliminated. Overvaluation or undervaluation of a currency might
invite the speculative attacks and frequently affect the domestic economic stability.
Exchange rate fluctuations in the short period are influenced by news. Domestic political
issues, announcements on interest rate changes, ideas of economists on business cycles
and so on are factors that may cause exchange rates fluctuations in the short run. PPP, by
comparison, describes the long run behavior of exchange rates. The economic forces
behind PPP will eventually equalize the purchasing power of currencies. However, it may
take many years.
10.6. Concluding Remarks
This research has examined the Purchasing Power Parity (PPP) hypothesis and the
Balassa-Samuelson effect in the nine selected Asian countries i.e. Japan, Korea, Hong
Kong, China, Singapore, Indonesia, Malaysia, Thailand and the Philippines. Here, we
apply three widely used methods: univariate time series of Real Exchange Rate (RER),
multivariate regression, and Johansen framework of multivariate cointegration. Three
conclusions are withdrawn. First, the PPP hypothesis does not hold in the strong sense in
the case of all the selected East Asian countries excepting Japan and Hong Kong. Second,
the relative non-traded goods prices play significant role in causing deviation away from
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PPP. Third, the Balassa-Samuelson effect does exist in the case of East Asian countries,
excepting Japan, Hong Kong and the Philippines. Several factors might cause the
deviation from PPP hypothesis, such as non-traded goods (Balassa-Samuelson effect),
natural barriers (transportation cost), barriers of trade (tariffs and other legal restrictions),
imperfect competition and current account imbalances.
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Chapter ll
Structure of Protection in Manufacturing Sector:
Indonesian Case Study
ll.1. Introduction
Trade and industrialization have been the engine of economic growth for East Asian
expansion. Following the 'flying geese' (FG) formation (Akamatsu, 1961,1962), Japan
had high economic growth based on exports in the 1960s and it was followed by the
Newly Industrialized East Asian economies - Hong Kong, Taiwan, Singapore and the
Republic of Korea - in the 1970s and 1980s, the ASEAN (Malaysia, Indonesia and
Thailand) in the 1980s; and China in the 1990s. To promote exports, the governments of
the East Asian countries provided various incentives such as duty rebates, credit facilities
with preferential lending rates, duty free imports for manufacturing export products, one-
stop services for investment, etc. Later, the governments have implemented more general
incentives and instruments including controlled exchange rates, reforms of trade and
investment regimes and macroeconomic policies (World Bank, 1998; Aswicahyono and
Pangestu, 2000).
Indonesia has been implementing various trade and industrial policies since 1970s.
Due to the 'oil boom', Indonesian government invested the oil revenue in expanding
manufacturing sector from the 1970s up to the mid-1980s (Basri, 2002). Since Indonesian
government adopted inward-looking policies, it pursued a strategy of import substitution
for manufacture goods, hence higher protection levels. Consequently, many 'infant
industries' required special treatments from the government such as subsidy and
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protective barriers against foreign competition. From the time when the import
substitution strategy was adopted, the manufacturing sector was highly protected by tariff
and non-tariff barriers. This strategy was obliged to set aside because of decrease of the
oil revenue in the mid-1980s.
On the contrary, the government made taxation and financial reforms. This made
the government possible to reduce both tariff and import licensing requirement. Under
such various industrial and trade policy reforms, trade protection has been reduced
significantly since the mid-1980s (Basri, 2002; Hill, 1997). Decrease in oil price and the
1997 economic crisis have encouraged the government to implement more liberal
industrial and trade policies suggested by the International Monetary Fund (IMF) as
mentioned in section 1 1.2. As a member of the World Trade Organization (WTO) since
January 1 , 1995, the Indonesian government is required to reduce all bound tariffs to 40%
or less over a 10-year period, subject to an exclusion list of products for which this
commitment did not apply. Although the government had reduced tariffs long before
1995, the largest tariff reductions in Indonesia began in 1995. Tariffs on final goods had
fallen from an average of21% in 1995 to an average of 8% in 2001, with large variations
across and within industries (Amiti and Konings, 2005).
The shifts in trade regime from a liberal to a protective one during the oil boom
period and the swing back to a liberal one during the decrease in oil price and the
economic crisis have been part of the Indonesian trade and industrial development
processes. Thus, Indonesia provides an interesting case study of trade protection,
especially in the manufacturing sector. The conventional cycle of trade protection states
that protectionism is likely to become stronger during the weaker economic position of
the country (Frey, 1985; Basri, 2002). To what level have the effective rate of protection
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(ERP) been reduced? Which industries are highly protected? Compared with other
countries, how fast is the Indonesian liberalization in the manufacturing sector? This
chapter deals with the questions and focuses only on the structure of protection in
Indonesian manufacturing sector. The rest of this chapter is organized as follows. Section
1 1.2 describes the evolution of industrial and trade policies in Indonesia, and pays more
attention to the underlying political economy. Section ll.3 represents trends in the
comparative advantage of Indonesian exports. Section 1 1.4 shows the methodology.
Section 1 1.5 describes the results and analysis. Finally, concluding remarks are presented
in Section ll.6.
ll.2. The Evolution of Industrial and Trade Policies
Trade liberalization is sometimes compared to a two-edged sword, since it can
create opportunities as well as threats for the domestic economic development. For
example, governments provide some specific industries with protective trade barriers
during the implementation of import substitution strategy. The opening up of markets not
only offers welcome opportunities for the development of exports but also provides a
competitive environment for international and domestic markets. The benefits or losses
from the opening up of the markets depend very much upon the readiness of all domestic
economic agents (producers and consumers) as well as the government. Trade
liberalization and industrialization in East Asia follow the 'flying geese' (FG) formation
(Masuyama, 1997; Kojima, 2000; Rao, 2001). Table 1 1.1 shows the industrial and trade
policies in East Asian countries. Japan abandoned its import substitution policies by the
early 1960s, while Korea and Taiwan shifted to export-promotion strategies since the
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early 1 970s. However, the Southeast Asian countries, including Indonesia, still pursued
import substitution policies until the mid-1980s.
Table ll.1 Industrial and Trade Policies in East Asia
E 6r ods
$ g ｣ # m m
1
蝣
i m os;eiO u tr es . 1950s 1960s 19 80s i 1990s
Japan
1950-58 Import Substitution
1959- Export orientation trade and foreign exchange
Strategic Industries (comparative advantage)
1967 - Liberalization FDI
1 970s  Vision industries
M id 1980s Deregulation
H ong 1950- Export orientation (laissez faire, education, infrastructure, institutional support)
K ong 1 979  Improved institutional support for industry
1990s Upgrade support for
technolog
T aiw an
1953-57 Import Substitution
1958T80 Export orientation
198 1- Strategic industries
1986- Liberalization
1990s Information industry
K orea 196 1-72 Export Orientation
1973-79 Import Substitution (heavy industry)
1980- Liberalization (trade, investment and finance)
M id 1980s Innovation oriented
1990s Deregulation
1 990s Internationalization
S i ngapore
1950s Import substitution
1960s Export orientation
1990s Strategic industries
(high tech and services)
Regionalization
T hail and
1961-71 Import Substitution
1971-86 Export industries
1986- Export Orientation (technology-
intensive industries
M alaysia 1950-70 Import Substitution (m oderate)
1971-85 Added Export Orientation
1986- Liberalization Export Orientation
Indonesi a
1967-73 New Order (Liberalization)
1974-85 Import substitution
1986- Export orientation liberalization
1990s Liberalization
1 997 M ore liberalization
(strengthened
political stability)
P hilippines
1950-80s Import Substitution (strengthened)
1980s Liberalization (political instability )
C hina
1 965-76 Defense industries (inland heavy industrialization)
1977-78 Plant importation
1980s Coastline liberalization (light industries)
1990s Infrastructure high
technology
Source: The World Bank (1993), Masuyama (1997) and Hill (1997)
Like the other East Asian countries, Indonesia has undertaken both import
substitution and export-oriented industrialization policies, which have been closely
related with her international trade performance. There have been at least five phases in
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the development of industrial and international trade policies in Indonesia1. First, the
phase of very rapid growth in the period 1967-1973 was pushed forward by liberalization
and her return to normal economic conditions. Getting transfer of power from the first
president of Indonesia Soekarno (through the 'Supersemar' presidential letter of
commandsigned by Soekarno on 1 1 March 1966), the second president Soeharto had to
deal with the chaos of hyperinflation (around 630%), low economic growth (only about
0.5%), high unemployment, deficit of government budget (almost 200%), multiple
exchange rates and direct control system (Dumairy, 1996; Tambunan, 2003). After the
economic stagnation in the transition period (1966-1967) from the Old Order {Orde
Lama) to the New Order {Orde Baru), output of manufacturing sector increased
significantly by almost 9% in 1968, moreover it exceeded 14% in 1969 (Hill, 1997). The
New Order regime promptly introduced a macroeconomic stabilization program and
began liberalizing trade and investment based on the trilogy of development - 'Trilogi
Pembangunan' - i.e. stability, growth and equity. Two most significant policies
implemented in this first phase were the openness of her capital account and the
establishment of the law that guaranteed foreign investors the right to repatriate both
capital and profits.
Second, the phase of 'inward-looking' strategy (1973-1982) was dominated by the
fact that the increase in prices of oil and non-oil commodity had raised the government
revenue. Economic policies became inward-looking in the periods of non-oil commodity
boom (1975-1979) and the oil boom ('oil shock' to the other non-oil producing countries)
in 1973-1974 and 1979-1981, which tripled Indonesian terms of trade. From the
Government Budget (Anggaran Pendapatan dan Belanja Negara, APBN) data, it is clear
Hill (1997) notes first four of the five phases and the fifth one is the author's addition.
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that the government revenue depended heavily on oil revenue. Indonesia is sometimes
called a 'missed opportunities' economy (Booth, 1998) referring to the fact that although
Indonesia has abundant natural resources and fabulous variety of cultural tradition, the
economy has been underperforming for long periods in her history. She missed an
opportunity to achieve high economic performance during the oil boom period of 1973-
1981. Bad governance (institutional or political spheres) in managing the opportunity of
the oil boom has created other problems such as protectionism in international trade,
infant industries, cronyism, conglomeration, corruption and nepotism.
Table ll.2 External Shocks and Policy Direction
Policy Direction
Period Change in External
Environment External
Macroeconomic Policy Trade and Industrial Policy Government Regulation
1974-81 Oil boom
1 982-85 First external
shocks
1986-88 Second
external shocks
1988-92 Non-oil led
economic recovery
1 993-96 Continued
deregulation and some
ambi val ence
1997 - present
Asian Economic
Crisis, Commitment
to IMF International
and Multiregional
commitments like
AFTA, APEC and
WTO
Sharp increase in oil
prices 1 973; non-oil
commodity boom 1975-
79; second oil price
Decline in oil prices;
decline in commodity
prices
Sharp decline in oil
prices and continued
decline in primary
commodity prices;
shocks on external debt
due to yen appreciation
Stable oil prices, further
decline in prices of
primary commodity
Stable oil prices, some
increase in commodity
prices, increased
competition from other
developing countries
Sharp increase in oil
price
Maintenance of
macroeconomic
stability, although some
inflation from lack of
sterilization of oil
revenue
Macroeconomic
stabilization; fiscal
austerity, devaluation
and tight monetary
policy
Continued
macroeconomic
stab i l ization ;
devaluation; tight
monetary policy and
balance budget
Maintenance of
macroeconomic
stabi l ity
Maintenance of
macroeconomic
stability; increased
flexibility of exchange
rate and other
instrument to assist
monetary policy
Macroeconom ic
recovery
Growing inward orientation
(increasing import
substituti on)
Strongly inward oriented;
proliferation of non-tariff
barriers
Shift to outward orientation
Further shift to outward
oriented economy
Continued emphasis on
exports, but some deviations
to import substitution
(petrochemical.) and local
content (auto motive)
Deeper integration and
accelerating trade
liberalization, Elimination of
non-tariff measure for
agricultural product and
measures to protect national
car scheme, Removing all
import license (for example:
the national logistic agency,
BULOG), open competition
on rice import,
Increasing share of
public investment and
state owned enterprise
( SOE)
Continued reliance on
SOE and regulation of
market economy
Deregulation of
customs and imports,
relaxation of
investment regu lations,
reduced reliance of
SOE and public
investment
Deregul ati on extended
to investment, finance
and other areas initial
steps towards SOE
reform
Continued deregulation,
improvement in
financial sector
supervision, substantive
FDI deregulation
Continued deregulation,
improvement in
financial sector
supervision, substantive
FDI deregulation
Source: mainly adopted from Pangestu and Stephenson (1996) with some additional information from Vanzetti et al.(2005),
Aswicahyono and Pangestu (2000), Amiti and Konings (2005) and Basri (2002).
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Table 1 1.2-describes how the directions of economic policies of Indonesia were
significantly steered by the external shocks, especially oil prices. The oil boom led to
fundamental revisions of trade and industrial policies. It is argued that Indonesian
industrial and trade liberalization has followed a statement of the supporters of
deregulation and liberalization: 'good times mean bad policies and bad times mean good
policies' (Fane, 1996). During the 'oil boom', the Indonesian government followed an
inward-looking strategy i.e. state-directed industrialization or import substitution
characterized by high but inefficient growth (Hill, 1997; Karseno, 1997).
In addition, the government used some of the oil revenue to speed up the
industrialization process through extensive public investment and state owned enterprises
(SOEs) in capital-intensive import substituting industries, which were extensively
protected. From the political economic point of view, there were two politically
competing groups of advisers to the President Soeharto i.e. the 'economic nationalist' and
the 'technocrats' (Fane, 1996). The first group consisted of several sub-groups but the
most dominant of which were the 'engineers' led by the Minister of Research and
Technology, Dr B.J. Habibie. The group was eager to support self-sufficiency in food in
general and rice in particular (swasembada pangari) and to promote advanced technology,
capital intensive and large industries such as steel, cement, fertilizer, aeronautics, and
petrochemical. Such industries must be state-owned, subsidized and protected from
imports (Karseno, 1997). Beside Habibie's department, this group also dominated the
national oil company {Pertamina), the government agency for food procurement and
marketing (Badan Urusan Logistik, BULOG) and the Ministry of Industry. Meanwhile,
the 'technocrats', many of them who were academic staffs and professional economists,
relied on market forces. This second group dominated the National Development
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Planning Agency (Badan Perencanaan dan Pembangunan Nasional, BAPPENAS) and
the Ministry of Finance. This group also had a significant influence in the Central Bank
{Bank Indonesia, BI) (Fane, 1996). During the oil boom, the 'economic nationalist' got
the president's support. The government intervened in the market through direct state-
owned banks that provided various subsidized credits for the favored clients and
implemented somehow complex regulations aimed to promote industrial policy
objectives (Vansetti et ah, 2005). The big increases of domestic income during this
period was brought about by her liberal trade policies introduced in the late 1960s and
introduction of higher tariffs and non-tariff barriers, and allocation of large amount of oil
revenue to the SOEs.
Third, Indonesian first major trade reforms adopted in the mid-1980s due to the
decline of oil prices in 1982-1985 led to a slowdown in GDP to about 4% and a huge
deficit in the balance of payment (Dumairy, 1996). Decrease in oil price also affected
government revenue significantly (adverse fiscal shocks) and this in turn affected the
ability of the government to subsidize the economic nationalists' projects (Fane, 1996).
The influence of Pertamina decreased due to its lower contribution to the government
revenue. In contrast, this had raised the relative influence of the 'technocrats', since the
bargaining position of the Ministry of Finance was rising, because the tax reforms helped
the ministry to make up for the loss of oil revenue. The decline of the oil price triggered
the third phase, which was characterized by the main response on prudent
macroeconomic management, financial (banking) reform and a large devaluation in 1983.
The monumental tax reforms began in 1984 and trade reforms started in 1985.
Deregulation in the taxation included Income Tax (in 1984), Value Added Tax (in 1985) and Property Tax (in 1986).
Deregulation in trade covered reduction of trade tariff from 0-225% to 0-60% (March 1985), duty drawback and
imported inputs (Presidential Decree No. 4/1985 about Custom Duties). Financial deregulation covered the
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Fourth, the Indonesian government was obliged to realize the necessity of shift of
industrial basis from oil export to manufacturing export, due to such external factors like
sharp decline in oil price in 1986-1988, decline in primary commodity prices, the debt
problem owing to yen appreciation and increased competition from other developing
countries. This also led to the fourth phase of industrial and trade policies. Therefore,
Indonesia has embarked upon a strategy of export-oriented industrialization or growth-
oriented trade3 from 1986 to the present. Tariff ceilings were lowered to 60%, the number
of tariff levels were reduced from 25 to ll and several import licenses (which at their
peak covered 43% of tariff lines) were converted into tariff equivalents (DFAT, 2000).
Exports and private sector involvement have become the primary engines of industrial
growth. Industrial policy has taken the form of deregulation, reform and improvement of
the performance ofnon-oil and manufacturing sector. The purpose of those policies are to
maintain the past rapid economic growth by shifting the engine of export from natural
resource (especially oil), mostly monopolized by the government, to manufactured
commodities in which the private sector has a bigger role (Karseno, 1997). However,
Indonesian trade liberalization slowed down in the early 1990s and the simple average
tariff rate remained steady. Tariff was raised on some chemical products and the national
car scheme was established exempt from domestic luxury tax and protected by tariff and
non-tariff measures (Vanzetti et al , 2005).
devaluation of Indonesian currency rupiah 28% (March 1983), abolishment of control on interest rate and credit
ceiling (June 1983).
Some examples of the policies are the change from import license to general import, elimination ofnon tariff barriers
and continued tariff reduction (October 1986-January 1987); simplification of quota on textile (July 1987); continued
deregulation on export-import system and foreign investment (December 1987); elimination of monopoly on plastic
and steel import (November 1988); introduction of harmonized system (HS) of trade classification (January 1 989).
Financial deregulation covered abolishment of swap ceiling (October 1986), devaluation of rupiah by 31%
(September 12, 1986), new bank establishment, reserve requirement from 15% to 2% and abolishment lending limit
(October, 1986), share and derivative market (December 1987), financial service (December 1988).
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Several observers - Karseno (1997) and Fane (1996), among others- argue that
starting from the early 1990s, Soeharto regime implemented new regulations favoring
main individual firms rather than the industries as a whole. Such policies have been both
causes and consequences of the 'cronyism' in Indonesia. Several famous examples of
them are as follows; (1) the national car 'Timor' plan (by the private firm owned a
President's son), (2) the heavily protected soybean crushing plant (controlled by the
Salim group which is close to the President and the largest of Indonesian conglomerates),
(3) special tariff protection given to the giant Chandra Asri petrochemical projects (a
joint venture between Japanese and Indonesian investors-the two biggest shareholders are
a President's son and a timber tycoon, Prajogo Pangestu), (4) private monopoly over the
trade in cloves (Badan Penyangga dan Pemasaran Cengkeh, BPPC - a private firm
owned by members of the President's family) (Fane, 1996).
Fifth, the shocks due to the total (financial, economic, social and political) crisis
in 1997 made the Indonesian government adopt good macroeconomic and international
policies. The government decided to have Indonesian economy deeply integrated with the
world market and to accelerate trade liberalization. Trade reforms were intensified at the
start of the International Monetary Fund (IMF) program, with the highlight on the gradual
elimination of non-tariff measures for agricultural products and of measures to protect the
national car scheme. The import tariffs on chemical products, iron and steel were reduced
gradually to 5-10%. Various commodities such as wheat and wheat flour, soybean and
garlic were freely imported under a General Importer license (Soesastro and Basri, 2005).
During the crisis, the government committed itself to remove all import licenses
including those previously outside the WTO program, to remove import-licensing
requirements on commodities controlled by the national logistic agency (Badan Urusan
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Logistik, BULOG), and to introduce competition against rice import. In addition, the
liberalization has been also encouraged by the international commitments under the
ASEAN-Free Trade Agreement (AFTA), Asia Pacific Economic Cooperation (APEC)
and Preferential Trade Agreements (PTAs). To sum up, while the general trend since the
1997 crisis has been further liberalization, protection has recently increased in some areas
of production. However, this increase in protection is not taking the form of highly
visible tariff, but ofnon-tariff measures (Vanzetti et al, 2005).
In the past, increase in oil price led to a rise in oil revenue for the government.
However, the government has misallocated it to the inefficient industries or SOEs, which
supported the inward-looking regime. Currently, the increase in oil price is not a
'windfall' anymore but a 'burden' for the government since more oil subsidies are
required in the APBN. Following the statement of supporters of deregulation and
liberalization: 'now, the increase in oil price (bad time) means more liberalization (good
policies)'. Therefore, we argue that Indonesia should continue the liberalization process
in the manufacturing sector. This will improve trade and economic development. By
using the Computable General Equilibrium (CGE) INDORANI 4 , Widodo (2007)
indicates that Indonesian trade liberalization in the manufacturing sectors will have
positive impacts on stabilizing inflation, creating employment, increasing
competitiveness and reducing pollution emission. Similarly, by applying a global general
equilibrium, Vansetti et al. (2005) analyzes some scenarios where Indonesia's interests
lie. The scenarios are: (1) 'Going back' - increasing protection, particularly in sensitive
4 The CGE INDORANI model is an economy-wide and sector level static-comparative model of an applied general
equilibrium model for the Indonesian economy. The model is derived from the ORANI model first developed by the
IMPACT Project at Monash University, Australia (see Dixon et al., 1977; Powell, 1991). It has been adjusted in
terms of equations, closures, parameters, and data according to the current Indonesian economic conditions and
behavior, which are unique in nature, for example, in the labor market, household breakdown, energy sectors, and
regional breakdown.
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sectors such as agricultural products, chemicals, motor vehicles, steel and textiles; (2)
'Standstill' - remaining at the current level of protection while others liberalize; (3)
'Goingforwardfaster ' with unilateral trade liberalization - Indonesia liberalizing while
trading partners maintain their policies; (4) 'Goingforwardfaster ' with liberalization via
a bilateral agreement - afree trade agreement with the United States; (5) 'Goingforward
faster ' With trade liberalization via a regional - an expansion ofASEAN to include China,
the Republic of Korea and Japan; (6) 'Goingforwardfaster ' with trade liberalization via
multilateralism - a WTOproposal as it may eventuate. Their analysis shows that 'Going
back' the increasing protection results in economic losses while 'Standstill' and 'Going
forwardfaster ' creates economic gains.
ll.3. Trends in Comparative Advantage
Figure ll.1 shows the values of Indonesian exports and imports for 1960-2005
corresponding to the five phases of trade and industrial development described in the
previous section. The values of exports and imports were very low during the Old Order
(Orde Lama). The values increased during the early stage of import-substitution (1973-
1982), decreased during 1983-1985 and increased significantly after 1986 when export-
orientation policies took place. With several fluctuations, the positive trends in exports
and imports have continued in the period after the 1997 economic crisis.
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Figure ll.1 The Value of Exports and Imports of Indonesia, 1960-
2005
To show the impact of trade and industrial regimes on export performance, we
plot the five phases of trade and industrial regimes and the comparative advantage index
in Figure 1 1.2. The index of comparative advantage used in this chapter is the revealed
symmetric comparative advantage (RSCA) by Laursen (1998). The RSCA is a simple
transformation of the 'revealed' comparative advantage (RCA) index, which is
formulated as RCA;j =(x;j /xin)/(xrj /xm), by Balassa (1965). xy represents total exports
of country i in group of products j. Subscript r denotes all countries (the rest of world)
without country i, and subscript n stands for all groups of products excepting group of
productj. The RSCA index is formulated asRSCA;j =(RCA;j -1)/(rCA;j +l). The values of
RSCA lie between -1 and +1. RSCAj, greater than zero implies that country i has
comparative advantage in group of products j, and RSCAy less than zero implies that
country i has comparative disadvantage in group of products j.
We calculate the RSCA based on data on exports by 3-digit the Standard
International Trade Classification (SITC) Revision 2 consisting of237 groups of products
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obtained from the United Nations - Commodity Trade Statistics (UN-COMTRADE). We
employ the classifications of products (industries) by the Empirical Trade Analysis
(ETA)5. On the basis of the United Nations Conference on Trade and Development
(UNCTAD) and the WTO classification using the SITC Rev. 3, the ETA distinguishes
the following five main groups of products at the 3-digit level based on their factor
intensities: (1) primary products (83 SITC), (2) natural rasrwce-intensive products (21
SITC), (3) unskilled labor-intensive products (26 SITC), (4) technology-intensive
products (62 SITC), (5) human capital-intensive products (43 SITC) (See Appendix 5.2
for the detailed classification). We calculate the median6 of RSCA for each product
category and present it in Figure 1 1.2.
Year
Source: UN-COMTRADE, author 's calculation.
Figure ll.2 Trends in the Comparative Advantage, 1979-2005
5 See Empirical Trade Analysis at http://people.few.eur.nl/vanmarrewiik/eta/ for further information.
6 Since the distribution ofRSCA is skewed one, the median is a better measurement than the mean.
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Figure ll.2 shows that during the inward-looking regime (1973-1982),
Indonesian RSCA was very low. The oil boom might cause reallocation of resources
from exportable goods industries such as manufacturing to the oil sector, through the
'Dutch disease'7 effect. However, Hill (1997) argues that the 'Dutch disease' did not
happen for at least two reasons - the Indonesian government began to depart from its
liberal trade policies and to recycle some parts of the oil revenue into the SOEs, which in
fact were inefficient. Consequently, although the industrial output grew at around 3%,
this was only for the domestic market. Meanwhile, during the first major trade reform
(1983-1985), the comparative advantage of the two industries i.e. unskilled labor-
intensive products (especially garments, textile, footwear and electronics) and primary
products (dominantly oil and gas) increased significantly. A large devaluation of
domestic currency rupiah in 1983 had raised the comparative advantage of unskilled
/oZ)or-intensive products and primary products. Enormous investments in oil and gas
allocated in the oil boom era resulted in the huge increase of 22% in manufacturing
output in 1984 (Hill, 1997).
The increase in comparative advantage of unskilled labor-intensive products and
primary products continued even faster during the period of growth-oriented trade regime
(1986-1988). The comparative advantage of natural resource-intensive products and
human capital-intensive products also increased significantly, while technology-
intensive products increased moderately during this period. From 1985, the levels of
7 The term 'Dutch disease' is commonly used to describe the relationship between the exploitation of
natural resources and a decline in the manufacturing sector. The increase in revenues from natural
resources will deindustrialize a country's economy by the appreciation of domestic currency, which
makes the manufacturing sector less competitive. Historically, the 'Dutch disease' describes the decline
of the manufacturing sector in the Netherlands after the discovery of natural gas in the North Sea in the
1960s. The discovery has created the world's biggest Public-Private Partnership (P3) between the Dutch
government, Esso (now: ExxonMobil) and Shell in 1963 ('The Dutch Disease' (November 26, 1977), The
Economist, pp. 82-83).
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protection had decreased and Indonesia shifted from import substitution to export
orientation strategies, particularly in the manufacturing sector. Exports and the private
sector had become the engines of economic growth. The annual rate of GDP growth was
about 6.3% during 1985-1990 (Soesastro and Basri, 2005), while that of non-oil
manufacturing output was more than 1 1% during 1985-1992 (Hill, 1997).
The trends of comparative advantage relatively slowed down for the early 1990-s
until just before the economic crisis 1997. In natural ras-owrce-intensive product, exports
of plywood (accounted almost 50% of the total exports of all manufacture in the mid-
1980s) grew quite slowly, following the introduction of the log export ban. In unskilled
/aZ>or-intensive products, garment and textile exports had faced quota limit under the
Multifibre Arrangement (MFA). For the period after the economic crisis 1997, there have
been upward trends in the comparative advantage excepting that of unskilled labor-
intensive products, which seems to be difficult to increase since many competitors such
as China and Vietnam have come into the market.
ll.4. Methodology
ll.4.1. Effective rate of protection
This research applies an effective rate of protection (ERP) measure in analyzing
structure of protection in Indonesian manufacturing sector. The following five
assumptions have been made to derive the ERP formula (Balassa, 1971). First, the
elasticity of substitution among inputs is zero. It means that the inputs proportion of
production is fixed. Second, production takes place under constant returns to scale.
Output will increase proportionally with the increase of inputs. Third, factor prices are
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unchanged. The factor markets are perfectly competitive, therefore individual producer
and consumer are price takers. Fourth, transportation costs are nil. Fifth, both the foreign
demand elasticity for the country's exports and the foreign supply elasticity of its import
are infinite.
Ifa<j and aik are the amount of material inputs (j) and primary inputs (k) used per
unit of output (i), Pj and Pk are their world market prices, the world market price of output
(Pi) is set to be unity, and r denotes the percentage excess of domestic world market
prices, world market and domestic prices can be represented by equations (ll.1) and
(1 1.2), respectively:
Worldmarketprices: ^ ,_ (ll-1)
I^S^Pj+I^Pkj k
D omesticprices: , , _, , » _,A x (ll-2)(l+ri)=XaljPj(l+rj)+XalkPk(l+rk)
j k
It is also assumed that the product (i) and its material inputs (j) are traded and
primary input (k) are not traded. Differences (r) between domestic and the world market
prices of trade goods can be due to tariffs and other protective measures. Hence, equation
(1 1.2) can be represented by equation (1 1.3):
(l +rJ-IaijPjil+rJ
j
SaikPk
k
( l+Tj-Ia^l+Tj)
(ll.3)
--1I«ikpk
K
Domestic prices of inputs might be different from international ones. The
percentage excess of domestic prices over world market prices for the output and for
material inputs is called the nominal rate of protection (T). The effective rate of
protection (D) is defined as the percentage excess of the domestic price of the value
added unit over its world market price. The relevant world market prices are those a
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country faces in foreign trade i.e. cost-insurance-freight (CIF) prices for actual and
potential imports and free-on-board (FOB) prices for exports. In this chapter, it is
assumed that domestic prices equal the sum of the CIF price and the tariff in the first case
and the sum of FOB price and export subsidies in the second. Since input coefficient are
assumed to be constant, this general formulation of effective protection can be
reinterpreted as the percentage of domestic value added (DVA) over world market value
added (WVA).
ll.4.2. Data
Inp ut-Output table
The ERP of Indonesian manufacturing sector is calculated by the use of input-
output coefficients, which refer to the value of inputs per unit of output. Under free trade
conditions, input-output coefficients (ay) will equal the corresponding input coefficient
defined in natural units multiplied by the ratio of the world market price of the input to
that of output P. (taking again the world market price of output to be one).
*i
Equation (1 1.3) can be represented as in equation (1 1.4):
fUTUV.Ji+T.I T. -Ya.T. (1L4)
'
ijV
'J/T~»\7A _\*rUA
D;=
-1=-
WVA; 1-5X i-Zau
In the case of an export product, the rate of export subsidy (S) replaces the rate of
tariff (T) in the formula. The effective rate of protection will be either positive, zero or
negative depending on whether the 'subsidy element' due to the nominal protection of the
product -the first term in (ll.4)- is greater than, equal to or less than the 'implicit tax'
due to the protection of material inputs -the second term in equation (1 1.4).
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The Indonesian Central Bureau of Statistics {Badan Pusat Statistik, BPS)
publishes regularly Input-Output (10) Table every five years. This research requires 10
Table for 1990, 1995, 2000 and 2005. 10 Table 2005 has not been published yet.
Therefore, this research estimates IO Table 2005 by using non-survey method namely
RAS method8. The non-survey method is developed to find matrix of technology based
on the available matrix of technology.
Tariff
The classifications of outputs regarding tariffs and industries are different. The
tariff lines are at the Harmonized Commodity Description and Coding System (HS), for
example nine-digit level consisting of thousands of product codes. The outputs of the
manufacturing sector are recorded under the International Standard Industrial
Classification (ISIC). Thus, the coding systems of HS and ISIC are different. Fortunately,
with the help of an unpublished concordance between this HS nine-digit classification
and the five-digit ISIC from the Indonesian Central Bureau of Statistics {Badan Busat
Statistik, BPS), Amiti and Konings (2005) have calculated final good tariffs for each five-
digit industry in 1991, 1995 and 2001. The final good tariffs by ISIC are given in Table
ll.3.
Table 1 1.3 describes the variations and changes in average tariffs by ISIC two-
digit industries for 1991, 1995, 2001 and 2005. The last three columns show the rates of
! The Indonesian Central Bureau of Statistics {Badan Pusat Statistik, BPS) regularly publishes 10 table every five
years.' This chapter requires 10 Table for 1990, 1995, 2000 and 2005. Since 10 Table for 2005 has not been
published yet, we estimate IO Table 2005 by using the non-survey method known as the 'RAS' method. See Miller
and Blair (1985) and CEPPS (2004), among others, for the detailed explanation. The 'RAS' method is developed to
find the matrix of technology by using the available matrix of technology. Let A(0) and A2 denote the initial
(existing) and the final (updated) technical coefficient matrices in the IO table, respectively. Let R1 and S1 denote
diagonal matrices related to total industry sales by sector i and total inter-industry input purchase by sectorj in year 1 ,
respectively. Miller and Blair (1985:281) formulate a2=R'A(0)S' •E Ignoring superscripts and the (0),
representing base-year information, we have 'RAS' on the right-hand side. This is the origin of the name
of the non-survey technique.
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tariff reduction for the periods 1991-1995, 1995-2001 and 2001-2005. During the period
1991-1995, the largest decrease oftariffwas -53.91% in Metals (ISIC 36), followed by
Paper (-52.43%) and 'Other' group (-31.93%). The manufacture under 'Others' had a
decrease in tariff not more than 30%. During the period 1995-2001, the largest decrease
in tariff was -61% in Wood (ISIC 33), followed by Paper (-60%). The 'others'
manufacture had a decrease more than 40% except Food (-22%) and Machinery (-
28.59%). For 2001-2005, the largest decrease in tariff was Food (-57.5%) industry
followed by Paper (-38%), Chemical (-27.7%) and Wood (-27.6%).
Table ll.3 Tariffs in Manufacturing Sector (in %)
ISIC In d u stry
T a riff R ate C h a n ge in T a riff
19 91 * 19 95 *  20 0 1* 20 05 ** 199 1-199 5 1995 -200 1  20 0 1-2 00 5
3 1 F oo d 2 1 2 0.9 9  16 .2 1    6 .9 -0 .1     -2 2 .8    -57.4
3 2 T extile clothin g 27 .8 20 .1   9 .39    7 .5 -27 .7     -53 .3     -2 0 .1
33 W oo d 24 .2 17 .9 5   6 .9 1 -25 .8     -6 1.5     -27 .6
34 P ap er 2 1.2 1 10 .0 9  4 .03    2 .5 -52 .4     -60 .1     -38 .0
35 C hem icals 15 .6 12 .0 5   6 .92 -22 .8     -42 .6    -27 .7
36 M etals 2 3 .0 4 10 .6 2   5 .65 -53 .9     -46 .8    - 1 1.5
37 M ach in ery ll.5 8 .0 8   5 .77 -29 .7     -28 .6    - 13 .3
38 E lectrical 18.9 14 .7 5,  6 .72 -22 .0     -54 .4    -25 .6
39 O ther 3 2 .4 8 2 2 .1 1  10 .97    10 -3 1.9     -50 .4     -8 .8
A ll 2 0 .88 15.6   8 .44    5.8 -25 .3      -45 .9     -3 1.3
Source: * obtained from Amiti and Konings (2005);
** obtained from the APEC website (simple average of tariff in the late 2004).
In the context of the Indonesian economy where export-promotion is pursued
alongside import-substitution policies (double-track industrialization), it is important to
estimate effective rate of protection (ERP) for import competing and export-oriented
industries separately. However, because of the unavailability of data on export subsidies,
import duty rebate and other duty concessions, we focus only on ERP for the
manufacturing sector as a whole. However, we have to keep in mind that such non-tariff
barriers are important. Kim (2004) finds that the coverage of import prohibitions was
increased from 7 to 27 tariff lines, while the coverage of import licensing was increased
from 27 to 1,027 lines forthe period 2001- 2003.
306
We estimate the ERP based on data from the input-output (10) tables in 1990,
1995, 2000 and 2005 and based on data of the tariffs calculated by Amiti and Konings
(2005) and of the tariffs scheduled in 2004 at the latest (from APEC website). By using
the corresponding IO, it is hoped that the estimates have taken into account the
technological changes in the process of production. Therefore, the estimates might
probably understate the true values since they do not capture various non-tariff measures.
ll.5. Results and Analysis
ll.5.1. Effective rates of protection (ERP)
In the past, protection in the manufacturing sector was implemented for the reasons
suggested in the following three models. Hill (1997) states that there are at least three
models explaining patterns of protection, i.e. 'adding machine model' (convenient for
ballots collection), 'interest group model' and 'national interest model'. In the first model,
government acts to maximize the likelihood of their re-election. Then, the more labor-
intensive in the process of production, the higher will be the protection put in that
industry. The second model relies on cost-benefit analysis. The tariff structure depends
on the cost and benefit of the pressure groups to secure protection. The third model
postulates that government might take the view that there are particular market failures
that need to be overcome. There may be objectives with a higher priority than the short-
run efficiency maximization. In the case of Indonesia, Hill (1997) argues that the second
and third models are appropriate in explaining the structure of protection in Indonesian
manufacturing sector especially during the New Order era.
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The Indonesian government has undertaken substantial reforms on structure of
protection, especially following the 1997 financial crisis, becoming member of WTO and
fulfilling some commitments of regional economic cooperation such as the APEC, the
AFTA, ASEAN-China Free Trade Agreement (ACFTA), ASEAN-Korea Free Trade
Agreement (AKFTA), ASEAN-Japan Comprehensive Economic Partnership and other
preferential trade agreements (PTAs). Currently, in term of tariffs, there have been
relatively low levels of protections and such protections are widely varied across
industries. Table 1 1.4 shows ERP in the manufacturing sector ISIC 2-digit in 1991-2005.
The rates were relatively high during the period 1991-1995 but the rates decreased during
the period 2001-2005.
Table ll.4 Effective Rate of Protection by ISIC 2-digit Industry (in %)
Effective Rates of Protection
31 Food 52.6
32 Textile clothing 78.9
33 W ood 53.4
34 Paper 49.4
35 C hem icals 48.0
36 M etals 67.3
37 M achinery 30.8
38 E lectrical 57.9
39 O ther 74.9
ISIC Industry/sectors 1991 1995 2001 2005
61.7 43.3 15.4
55.1 17.5 13.7
53.2 16.0 10.7
25.4 6.6 4.0
33.6 13.6 9.5
29.2 12.2 9.0
20. 1 8.6 7.7
47.1 10.8 6.8
56.2 19.6 15.0
All 571) 42,4 1 6l5 1 02
Source: calculations by the author based on data from 10 Table - BPS (1990, 1995, 2000), Estimated IO Table - CEPPS
(2004), Amiti and Konings (2005) and tariff schedules 2004 available from the APEC Secretariat online
database.
The average ERP for all industries in the manufacturing sector was 57.0%, 42.4%,
16.5% and 10.2% in 1991, 1995, 2001 and 2005, respectively. The average ERP 57.0%
in 1991 implies that the combined domestic value added in the manufacturing sector
production under the structure of import tariff in 1991 was 57% higher than what was
achievable under free trade. In contrast, the average ERP 10.2% in 2005 means that the
combined domestic value added in the manufacturing sector production under the
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structure of import tariff in 2005 was only 10.2% higher than what was achievable under
free trade. In 1991, it ranged from the lowest 30.8% (Machinery, ISIC 37) to the highest
78.9% (Textile clothing, ISIC 32). In 2005, it ranged from the lowest 4.0% (Paper, ISIC
34) to the highest 15.4% (Food, ISIC 31).
ll.5.2. Some comparisons across countries
It is interesting to compare the structure of protections between Indonesia and
other ASEAN countries. In this chapter, Malaysia (the original ASEAN member) and
Vietnam (the new ASEAN member) are chosen for comparison purposes. Table ll.5
shows the ERP of the manufacturing sector (in the Input-Output table classification, IO-
code) in Indonesia, Malaysia and Vietnam. The figures for Malaysia (2003) and Vietnam
(2003) are taken from Athukorala (2005a) and Athukorala (2005b), respectively. Several
statistics are presented in the bottom of Table ll.5. In general, the ERP of the
manufacturing sector in Indonesia were still higher than Malaysia but much lower than
Vietnam. The simple average of Indonesian ERP in the manufacturing sector was 1 1.6%
in 2005. Meanwhile, the simple averages of Malaysian ERP and Vietnamese ERP in
2003 were 10.4% and 32.2%, respectively.
The estimates also show that Indonesia in 2001 had the same degree of variation
in ERP across industries as that of Malaysia in 2003. This is shown by the same value of
coefficient of variation i.e. 0.8. However, this coefficient was only 0.4 in the case of
Indonesia in 2005. Decrease in the coefficients of variation indicates that the
discrimination levels of protections in the manufacturing sector have declined in
Indonesia. This was due to the elimination of protections in Food; Oil and fat; Rise
milling; Flour; Sugar; Other food; Beverage; and Tobacco industries.
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Table ll.5 Effective Rate of Protection by IP Code Industry (in %)
IO C od e In d u stry 199 1
E ffective R ate of P ro tection
In d on esia      M a la ysia* V ietna m * *
19 95  20 0 1  2 005   2 00 3 20 03
2 7 F o od m anu facture ind ustry -18 .8  6 5.5 4 9 .6 29 .4 3.6 43 .9
2 8 O il an d fat in du stry 48 .0  5 9.5 3 8 .7 12 .3 5.8 18 .5
2 9 R ise m illing ind ustry 178 .0 1 17.5 82 .9 17 .8 l l.4 123 .2
30 F lou r in dustry 57 .8  6 1.6 3 1.9 10 .2 l l.4 34 .0
3 1 Su gar in du stry 26 .1  4 5.7 58 .6 ll.7 3.8 34 .0
32 O th er fo od in du stry 4 8.7  5 6.8 35 .9 ll.7 3.8 34 .0
33 B ev erage in du stry 43 .8  5 1.2 25 .7 15 .3 24 .3 5 5.4
34 T ob acco in dustry 37 .5  3 5.7 23 .3 14 .5 5.3 5 5.3
35 K nittin g in du stry 6 3.7  4 9.3 17 .3 13 .5 13 .9 7 1.0
36 T extile, clothes an d leath er ind ustry 94 .2  6 1.0 17 .7 13 .9 28 .6 4 3.0
37 B am b oo, w oo d an d rattan ind ustry 5 3.4  53 .2 16 .0 10 .7 2 1.0 1.2
38 P ap er and p aper p ro du ct an carton in dustry 4 9.4  2 5 .4 6 .6 4 .0 7 .8 17.1
39 F ertilizer and pesticide in du stry 54.4  4 0 .6 16 .5 ll.5 4 .1 -1.7
40 C hem ical ind ustry 4 6 .9  34 .8 12 .0 7 .9 1.6 -4.0
4 1 R efined petro leum ind ustry 4 0 .7  27 .5 ll.3 7.8 4 .1
42 R ub ber an d plastic p rod ucts in du stry 59 .5  40 .9 13.0 9.7 17 .5 2 1.8
4 3 N o n-m etallic m in eral p ro du cts 34 .1  26 .9 12.2 8.6 15.8 47 .8
4 4 C em en t ind ustry 52 .3  30 .6 16.8 l l.5 7 .2 49 .7
4 5 Iron an d steel in du stry 58 .6  23 .4 ll .8 9.4 6.6 -20 .9
4 6 N o n-ferrou s m etal in du stry 74 .4  3 5.3 15 .0 9.1 18.0 0 .8
4 7 M etallic p rod ucts in du stry 68 .9  2 8.9 9.7 8 .4 4 .9
4 8 M ach inery an d electrics eq uip m ent in du stry 57 .9  47 .1 10 .8 6 .8 2.4 2 .0
4 9 T ran sp ortation equ ip m ent in du stry 30 .8  2 0.1 8 .6 7 .7 2 1.7 46 .6
50 O th er m anu facturing prod ucts 74 .9  5 6.2 19 .6 15 .0 4.0 34 .6
M ax im um (M ax .) 17 8.0 1 17.5 82 .9 29 .4 2 8 .6 123 .2
M inim u m (M in .) -18.8  2 0.1 6 .6 4 .0 1.6 -2 0.9
R an ge = (M ax .-M in .) 19 6.8  9 7.4 76 .3 25 .4 27 .0 144 .1
Sim p le A verage 5 5.6  4 5.6 23 .4 ll.6 10 .4 32 .2
Stand ard D eviatio n 3 3.5  2 0.5 18 .3 4 .9 7.9 3 1.3
C o efficient of V ariation 0 .6   0.5 0 .8 0 .4 0.8 1.0
Note: * taken from Athukorala (2005a), ** taken from Athukorala (2005b). Some figures in the cases of Malaysia and Vietnam are the
simple averages of ERP of some industries (IO codes) due to different classification of sector in IO table among countries.
Source: calculations by the author based on data from IO Table - BPS (1990, 1995, 2000), Estimated IO Table - CEPPS (2004),
Amiti and Konings (2005) and tariff schedules 2004 available from the APEC Secretariat online database.
In the case of Indonesia, the simple average of ERP decreased from 55.6% in
1991 to only ll.6 in 2005. The (simple) averages ofERP in Table ll.4 and Table ll.3
are slightly different due to the different classification in industries between the 10 and
ISIC codes. In general, we can say that the ERP associated with domestic market-
oriented industry was relatively smaller than export-oriented industry. The most protected
industry is Food manufacturing with ERP 29.4% in 2005. Double digit ERP, greater than
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10%, is observed in such industries as Oil and fat; Rice milling; Flour; Sugar; Other food;
Beverage; Tobacco; Knitting; Textile, wood and leather; Bamboo, wood and rattan;
Fertilizer and pesticide; and Cement. In the case of Malaysia, Athukorala (2005a) finds
that ERP associated export-oriented industries (for example, household machinery;
industrial machinery; radio; TV and computer equipment; and other electronics) was
much smaller compared with domestic market oriented industries (for example, motor
vehicles; cycles and motorcycles; metal products; rubber goods; plastic products; and
furniture) in 2003.
Table ll.6 represents some comparisons between the ERP estimates for
Indonesian manufacturing sector and available estimates for seven major East Asian
economies. A strict comparison of estimates across the countries is not possible because
of significant differences in estimates in terms of the coverage given the various elements
of the trade regime in each country. Nevertheless, based on the order of magnitude alone,
one can safely infer that the current level of effective protection to domestic
manufacturing in Indonesia is clearly in line with the protection levels in other countries
in the region.
By the late 1980s or the beginning 1990s, the ERP in the manufacturing sector in
Indonesia, Malaysia, the Philippines and Thailand ranged around 20-60%. Panagariya
(1994) finds that the ERPs in Malaysian, the Philippines and Thai manufacturing sector
were 23% in 1988, 32% in 1992 and 51% in 1988, respectively. World Bank (1993) finds
that the ERP in Indonesian manufacturing sector was 59% in 1990. Therefore, Indonesia
had relatively higher ERP in the manufacturing sector than the other three ASEAN
countries in the 1970s. It is estimated that the ERP in Indonesian manufacturing sector
was only 10.2% in 2005. Such figure is lower than that in Malaysia, which was estimated
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around 16% in 2003. The ERP in Thai manufacturing sector was estimated to be about
22.7% in 2004. The Philippines had faster liberalization in the manufacturing sector as
the ERP in her manufacturing sector decreased from 32% in 1992 to only 10% in 1999.
Table ll.6 ERP Manufacturing Sector in Selected East Asian Countries (in %)
Country Year ERP Sou rce
Indonesi a 1975 74 W orldBank(1993)*
1987 70 Fane andCondon (1996)**
1990 59 W orldBank(1993)**
1991 51a,55.6b Thisresearch
1995 25C; 42.4a>d, 45.6W " Fane and Condon (1996)**;d This research
2000 25.7 Soesastro andBasri (2005)
2001 16.5a, 23.4b Thisresearch
2005 10.2a, ll.6b Thisresearch
South Korea 1970 40 W orldBank(1993)
1975 55 W orldBank(1993)
1980 67 W orldBank(1993)
1985 80 W orldBank(1993)
1988 28 Panagariya(1994)
M alaysia 1969 45 Shalleh and M eyanadan (1993)
1 979/80 31 Shalleh and M eyanadan (1993)
1988 23 Panagariya(1994)
2003 16e; 10.4f e Athukorala(2005a); ftaken from Table ll.5
Phi lippines 1992 32 Panagariya(1994)
1999 10 W TO (1999)*
Thailand 1981 74 W orldBank(1993)
1988 51 Panagariya(1994)
2002 25.2 Athukorala et al. (2004)
2004 22.7 Athukorala et al. (2004)
Vietnam 1997 121 Athukorala (2002)
2002 95 Athukorala (2002)
2003 44 Athukorala (2005b)
Note:
* Calculated as the weighted average of estimates by industry reported in the given source. Weighting was
done by using value added data from UNIDO.
** Estimate for non-oil manufacturing.
a the simple average ofERP of industry ISIC (taken from Table 3); b the simple average ofERP industry 10-
codes (taken from Table 1 1.5)
Source: mainly from Athukorala (2005b) and author 's calculation.
ll.6. Concluding Remarks
Over the past 35 years, Indonesian manufacturing sector has been liberalized.
However, from time to time we saw periods of protection increase in short or medium
terms. This chapter describes evolution of the industrial and trade policies in Indonesia.
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To some extent, the Indonesian industrial and trade policies in these periods make us
remind of a statement of the supporters of deregulation and liberalization: 'good times
mean bad policies and bad times mean good policies' (Fane, 1996). The increase in the
government revenue during the oil boom in 1973-1982 (good times) had changed the
policy orientation from liberal to inward-looking policies (bad policies); in contrast,
decrease in the government revenue due to decrease in oil price during 1982-85 and due
to the financial crisis (1997) (bad times), made the government implement more
liberalization policies (good policies). However, the current increase in oil price is not a
'windfall' anymore but a 'burden' for the government, since more oil subsidies are
required in the APBN (Anggaran Pendapatan dan Belanja Negara, government budget).
Indonesia should continue the liberalization process in the manufacturing sector to
encourage efficiency, rather than to give several protections to the manufacturing sector.
SOEs in the manufacturing sector should also be managed professionally and efficiently.
It is commonly believed that their operations have been intervened by the political
interest of the ruling political party.
The ERP analysis shows that Indonesian manufacturing sector has been more
liberalized after the Asian financial crisis. The liberalization in the manufacturing sector
has also been encouraged by international/regional commitments such as the WTO, IMF,
AFTA and PTAs. During the crisis, the government removed almost all import licenses
under the influences from the IMF. While the general trend since the Asian crisis has
been further liberalization, protections have recently increased in some areas in the form
of non-tariff measures as mentioned in Section ll.2. Therefore, it is hoped that
consideration of non-tariff measures be made in analyzing the structure of protections in
Indonesia.
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Chapter 12
Concluding Remarks
This chapter briefly summarizes the results of the all previous chapters. The main
purpose of this research is to answer some critical questions related to the economic
integration, comparative advantages and purchasing power parity (PPP) of the East Asian
economies. (1) Has the focus of the ASEAN changed, parallel with the development of
international regionalism? (2) How are the major trade trends in the ASEAN region? (3)
Howhave the patterns of comparative advantage of the East Asian countries shifted? (4)
Howhave the endowment factors determined the countries' comparative advantage? (5)
To what directions have the trade specialization and trade patterns of the East Asian
countries been going on? (6) Does the FG pattern exist in the East Asia? (7) What are the
dynamic markets for the East Asian countries' exports? (8) Has the intra-industry trade in
the intra-regional trade become significant compared with the inter-industry trade in the
region? (9) Does purchasing power parity (PPP) not hold in the strong sense in the case
of East-Asian countries? (10) How is the structure of protection in Indonesian
manufacturing sector? All the 10 research questions have been answered through the
entire chapters:
å From the background of establishment and the evolution in organizational
structure of the ASEAN, it is argued that the ASEAN has changed its focus
from political to economic interests. Parallel with the proliferation of
economic regionalism in the world and the period of active trade liberalization
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in the 1980s and 1990s, the ASEAN has pushed economic cooperation
forward.
In inter-regional trade, there have been shifts in the destinations of the
ASEAN countries' exports. Although Japan, the EU and the NAFTA are still
dominant trade partners, China (Mainland), Hong Kong and Taiwan have
increasingly become important destinations to the ASEAN countries' exports.
Meanwhile, the five original ASEAN members have still dominated the intra-
regional trade (95 percent) in the ASEAN region. There is positive
relationship between the size of country and the share of intra-regional trade
in the region. The intra-regional trade in the ASEAN region has been larger
(intense) than expected, given the ASEAN's importance in world trade,
excepting Cambodia.
There have been changes in the pattern of comparative advantage; therefore, it
must be examined in the dynamic sense rather than static matter. The ASEAN
has exhibited the most dynamic change in the pattern of comparative
advantage, followed by China, Korea and Japan. The ASEAN, China and
Korea have shown increases in overall comparative advantage together with
decreases in the standard deviation. This implies that the increase in overall
comparative advantage is encouraged by the higher increase in comparative
advantage of products which had no or lower comparative advantage in the
past.
The H-0 theory is constructed under strict assumptions. The H-0 theorem
does not necessarily hold when assumptions on production and consumption
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are violated. The static comparative advantage can only explain inter-industry
trade but not intra-regional trade. China, Indonesia and Thailand have
comparative advantage in unskilled labor-intensive industries, meanwhile
only Japan has comparative advantage in fec/OTo/ogy-intensive industries for
the last two decades.
The East Asian countries have exhibited despecialization together with
convergence in the pattern of comparative advantage, which might indicate
the existence of intra-regional trade in the region. China, Thailand and
Indonesia have shown more dynamic despecialization. In general, such
descpecialization processes are different across countries as well across
industries.
The 'Flying Geese' pattern is recognized in the case of the East Asian region.
The industries in the first round of the FG pattern are unskilled /a£or-intensive
industries, followed by human capital-intensive industries in the second round
and technology-intensive industries in the third round.
By employing a new version of the CMS derived in this thesis, we find that
the constant share norm seems powerful in explaining a country's exports
performance since the mid 1980s. In the case of China, the general rise in
world export can only explain about 30 percent of the China's change in
exports. The more dominant factor underlying China's exports has been the
market share effect i.e. 53 percent during 1990-1995, 80 percent during 1995-
2001 and 74.5 percent during 2001-2006. The proliferation ofregionalism and
economic integrations in the beginning of 1990-s caused the change in trade
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pattern. Intra-regional trade has increased significantly. Trade creation and
trade diversion occur. However, this thesis finds that the change in trade
pattern happened only in the short period (in the beginning of economic
integrations) i.e. 1990-1995 in the case of the EU, the North East Asia and the
ASEAN5 and 1995-2001 in the case of the NAFTA.
By using a modified intra- and inter-industry trade measures (incorporating
intra- and inter-regional trade), we find that intra-regional trade increased
significantly in the case of the East Asia and the NAFTA. As the importance
of the intra-industry trade increases, the dominance of inter-industry trade
decreases in the East Asia. Intra-industry trade in intra-regional trade has
larger increases than that in inter-regional trade in the East Asia.
The three widely used methods in analyzing PPP i.e. univariate time series of
Real Exchange Rate (RER); multivariate regression; and Johansen framework
of multivariate cointegration give the same conclusion that the PPP hypothesis
does not hold in the strong sense in the case of all selected East Asian
countries. Japan and Hong Kong have opposite signs of estimated coefficients
with that of the PPP theory postulates. In general, the Balassa-Samuelson
effect plays significant role in causing deviation away from PPP.
Indonesian industrial and trade policies follow the statement of a supporter of
trade liberalization; 'good times mean bad policies and bad times mean good
policies'. Effective Rate of Protection (ERP) analysis shows that Indonesian
manufacturing sector has become more liberalized i.e. starting from very high
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rate of protection during inward-looking regimes to the lower rate of
protection after the Asian financial crisis onward.
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Supplements to Chapters 4 and 6
I. Supplements to Chapter 4
The author would like to thank Prof. Koichi Maekawa and Prof. Toshiyuki
Mizoguchi for pointing out a possible problem in the econometric model (4.8). Since the
values of Spearman's rank correlation are between -1 and +1, the classical assumption of
normality distribution of error terms or residuals ( st ) might be violated. Prof. Mizoguchi,
therefore, argues that the test of normal distribution for residuals is necessary. Prof.
Maekawa states that it is important to show the estimated variance (or standard deviation)
of residuals in the equation (4.8). The author finds that the standard deviations in the
cases of ASEAN-Japan, ASEAN-Korea and ASEAN-China are 0.03, 0.022 and 0.021,
respectively. These results assure that the error terms are distributed between -1 and +1.
Theoretically, a (continuous) random variable x, with the mean u. and the standard
deviation a has a normal distribution if its probability density function (PDF) has the
following form: {( -)= 1 f i(*-n)2l for -oo<x<°o (Gujarati, 1995:771).
cV^ {2 o2 J
Accordingly, 68.26%, 95.44% and 99.74% of the data lie in the ranges u±g, u±2a and
u.±3a, respectively. Therefore, Prof. Maekawa argues that if the standard deviation is
very small, for example, such as 0.03 in the case of ASEAN-Japan, then the error term
could be distributed between -0.09 and +0.09 with probability 0.99. It means that the
residuals are distributed almost surely between -1 and +1 and hence normality
A
assumption may not be violated. Furthermore, 99% of the estimated rank correlation p is
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distributed within the range [-1,1], which indicates that the normality assumption is
A
harmless. The author finds that all the values of the estimated rank correlation p in the
all cases of ASEAN-Japan (AJHAT), ASEAN-Korea (AKHAT) and ASEAN-China
(ACHAT) lie exactly in the range -1 and +1 (Please see the Histogram and Statistics of
AJHAT with the range [-0.3,0.2], AKHAT with the range [0.23,0.305] and ACHAT with
the range [0.225,0.35] presented in the section PROOF below). In this research, the
author applies a formal test of the normality distribution of residuals, namely the Jarque-
Bera (JB) test of normality. This test is based on the estimated residuals. The statistic is
JB=n
(K -3)2 where S denotes skewness and K represents kurtosis. For a normal
24
distribution, the value of skewness is zero and the value of kurtosis is 3. Under the null
hypothesis that the residuals are normally distributed, Jarque and Bera show that
asymptotically (i.e. in large sample) the statistic JB follows the chi-square distribution
with degree of freedom 2 (%df=2)- The author finds that the statistics JB in the cases of
ASEAN-Japan, ASEAN-Korea and ASEAN-China are 0.366 (p-value: 0.83), 0.68 (p-
value: 0.71) and 0.47 (p-value 0.79). Since ^-values are greater than the level of
significance (either a=l%, a=5% or a=10%), the null hypothesis is accepted.
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PROOF of the supplements to Chapter 4:
a. ASEAN-Japan:
a. 1. Histogram and Statistics of error terms (RESID)
 .
Series: RESID
Sample 1978 2004
Observations 27
Mean      5.63E-1 7
Median     0.0001 54
Maximum   0.065272
Minimum   -0.062803
Std. Dev.   0.030430
Skewness   0.284804
Kurtosis    3.031 176
Jarque-Bera 0.366103
Probability  0.832725
-0.05 0.00 0.05
a.2. Test of Normal Distribution of error terms (RESID)
Empirical Distribution Test for RESID
Hypothesis: Normal
Date: 12/13/08 Time: 21:18
Sample(adjusted): 1 978 2004
Included observations: 27 after adjusting endpoints
M e th o d             V a lu e  A d j. V a lu e  P ro b a b ility
Lilie fo rs (D )        0 .12 7 3 5 3     N A     > 0 .1
C ra m e r-vo n M is e s (W 2 )   0 .0 7 5 9 3 5  0 .07 7 3 4 1    0 .2 24 4
W a ts o n (U 2 )        0 .0 7 4 12 0  0 .07 5 4 9 2    0 .2 0 50
A nd e rso n -D a rling (A 2 )    0 . 4 5 0 2 0 3  0 .4 6 4 0 9 8    0 . 2 5 5 3
M e th o d : M ax im u m L ike liho o d - d .f. c o rre cte d (E x a ct S o lutio n)
P a ra m e te r         V a lu e   S td . E rro r   z-S tatistic P ro b .
M U         5 .6 3 E -1 7   0 .00 5 8 5 6    9 .6 1 E -1 5 1.0 00 0
S IG M A        0 .0 3 0 4 3 0   0 .00 4 2 2 0   7 .2 1 1 1 0 3 0 .0 00 0
Lo g lik e liho o d        5 6 .4 8 1 62  M e a n d e pe n d e nt v a r. 5 .6 3 E -1 7
N o . o f C o effic ie n ts          2  S .D . d e pe n d e nt v a r. 0 . 0 3 04 3 0
One-Sample Kolmogorov-Smirnov Test
m ^ ^ ^ ^ ^ ^ ^ m RHO AJ
N
Normal Parametersa>b Mean
27
.0000
Std. Deviation .03043
Most Extreme       Absolute .127
Differences      positive .127
Negative -.111
Kolmogorov-Smimov Z .662
Asymp. Sig. (2-tailed) .774
a- Test distribution is Normal.
b- Calculated from data.
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Std. Dev =.03
Mean = 0.000
N=27.00
-.063 -.038 -.013 .01 2 .038 .063
-.050 -. 025 -. 000 .025 .050
RHO AJ
a.3. Histogram and Statistics of the estimated rank correlation p
m
蝣 1II m mm m mH HI 蝣il 蝣
I 蝣^^^ 蝣H
Series: A JH AT
Sam ple 1978 2004
O bservations 27
M ean     -0.017154
M edian    -0.01 221 3
M axim um   0.1 75242
M inim um   -0.251637
S td. D ev.   0.1 15299
S kew ness  -0.029837
Ku rtosis    2.054689
Jarque-Bera 1.009320
Probability  0.60371 1
-0.3 -0.2 -0.1 0.0 0.1 0.2
b. ASEAN-Korea
b. l. Histogram and Statistics of error terms (RESID)
ｫ B
H 蝣ii
Series: RESID
Sample 1978 2005
Observations 28
Mean     5.03E-1 7
Median     0.001 008
Maximum   0.05041 3
Minimum   -0.040204
Std. Dev.    0.022325
Skewness   0.080430
Ku rtosis    2.254666
Jarque-Bera 0.678299
Probability  0.71 2376
-0.04 -0.02 0.00 0.02 0.04 0.06
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b. l. Test of Normal Distribution of error terms (RESID)
Empirical Distribution Test for AK
Hypothesis: Normal
Date: 12/13/08 Time: 21:19
Sample: 1976 2005
Included observations: 30
M ethod            V alue  A dj. V alue  Probabilit
Lilliefo rs (D )        0.1 16624     N A    > 0.1
C ram er-von M ises (W 2)   0.0 39803  0.040466   0.6733
W atson (U 2)       0.0 390 1 5  0.039665   0.6334
A nderso n-D arlinq (A2 )    0.2 78203  0.285854    0 6255
M ethod: M axim um Likelihood - d.f. corrected (Exact S olution)
P aram eter        V alue  S td. E rror   z-Statistic P rob.
M U        0 .2 6805 1   0 .005930   45.20 168 0.0000
S IG M A       0 .03248 1   0 .004265   7.6 1 5773 0.0000
Log likelihood       60 .74 529 M ean depend ent va r. 0.268051
N o. of C oefficients          2  S .D . dependent var. 0.032481
One-Sample Kolmogorov-Smirnov Test
RHO AK
N
Norm al Param etersa.b Mean
28
.0000
Std. Deviation .02232
Most Extreme      Absolute .126
Differences      positive .126
Negative -.125
Kolm ogorov-Sm irnov Z .667
Asymp. Sig. (2-tailed) .765
a- Test distribution is Normal,
b- Calculated from data.
-.037 -.025 -.012 .000 .013 .025 .038 .050
RHO AK
341
b.3. Histogram and Statistics of the estimated rank correlation p
7
6
5
4
3
2
1
0
蝣
;. i-.S
蝣
n
Series: A KHAT
S am ple 1978 2005
O bservations 28
M ean     0.2661 23
M edian    0.26651 4
M axim um   0.304720
M inim um   0.233061
Std. Dev.   0.018891
Skew ness   0.030705
Kurtosis    1.981233
Jarque-Bera 1.215267
Probability  0.544638
0.24 0.26 0.28 0.30
c. ASEAN-China
c. l. Histogram and Statistics of error terms (RESID)
O
5
4
3
2
1
0 H
HI
u Ml
Series: RESID
Sample 1989 2005
Observations 1 7
Mean     -1.51 E-17
Median    0.001358
Maximum   0.046755
Minimum   -0.032985
Std. Dev.   0.021 255
Skewness   0.398344
Kurtosis    2.823896
Jarque-Bera 0.471556
Probability  0.789956
- 0.04 - 0.02 0.00 0 .02 0.04
c.2. Test of Normal Distribution of error terms (RESID)
Empirical Distribution Test for RESID
Hypothesis: Normal
Date: 12/13/08 Time: 21:20
Sample(adjusted): 1 989 2005
Included observations: 1 7 after adjusting endpoints
M e tho d              V a lue  A d j. V a lu e  P ro b a bility
L illie fo rs (D )         0 .1 1 7 4 24    N A    > 0 .1
C ra m e r-v o n M ise s (W 2 )    0 .0 2 7 8 99  0 .0 2 8 7 2 0   0 .8 64 2
W a tso n (U 2 )         0 .0 2 6 2 66  0 .0 2 7 0 3 8   0 .8 66 0
A n d e rso n -D a rling (A 2 )     0 .2 0 7 0 1 3  0 .2 1 7 7 5 8    0 .8 4 1 3
M eth o d : M ax im u m L ik e liho o d - d .f. c o rre cte d (E x a ct S o lutio n)
P a ra m ete r         V a lu e  S td . E rro r   z -S ta tistic P ro b .
M U         -1.5 1 E -17  0 .0 0 5 15 5   -2 .9 3 E -15 1 .0 0 00
S IG M A        0 .02 1 2 5 5  0 .0 0 37 5 7   5 .6 5 6 8 5 4 0 .0 0 00
Lo g like liho o d         4 1 .8 4 80 8 M e a n d e p e nd e nt va r. -1.5 1E -1 7
N o . of C o effic ie nts            2  S .D . d e p e n d en t v a r. 0 .0 2 12 5 5
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One-Sample Kolmogorov-Smirnov Test
RHO AC
N
Normal Parameters'3'13 Mean
17
.0000
Std. Deviation .02125
Most Extreme      Absolute .117
Differences      positive .117
Negative -.060
Kolmogorov-Smirnov Z .484
Asymp. Sig. (2-tailed) .973
a- Test distribution is Normal,
b- Calculated from data.
Std. Dev =.02
I Mean = 0.000
IN= I/.UU
-.037 -.025 -.012 .000 .013 .025 .038 .050
RHO AC
b.3. Histogram and Statistics of the estimated rank correlation p
6
5
4
3
2
1
0
II aI S III Ii M II
ii II ¥m
I m1
Series: A CHA T
Sam ple 1989 2005
O bservations 1 7
Mean      0.298243
Median     0.304250
M axim um   0.345409
M inim um   0.23801 6
Std. Dev.   0.033786
Skew ness   -0.2871 36
Kurtosis    1.946571
Jarque-Bera 1.019646
Probability  0.600602
0.225 0.250 0.275 0.300 0.325 0.350
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II. Supplements to Chapter 6
The author would like to thank Prof. Koichi Maekawa and Prof. Toshiyuki
Mizoguchi for pointing out a possible problem in the econometric model (6.2). Since the
values ofRSCA are between -1 and +1, the classical assumption of normality distribution
of error terms or residuals ( tHy ) might be violated. Prof. Mizoguchi, therefore, argues that
the test of normal distribution for residuals is necessary. Prof. Maekawa states that it is
important to show the estimated variance (or standard deviation) of residuals in the
equation (6.2). The author finds that the standard deviations in the cases of across
countries for the periods 1985-1995 and 1995-2005 are 0.35 and 0.29, respectively. In the
cases of across industries (products), they are 0.35 and 0.28 for the periods 1985-1995
and 1995-2005, respectively. From these results, it is almost certain that the error terms
are between -1 and +1. Theoretically, a (continuous) random variable x, with the mean u.
and the standard deviation a has a normal distribution if its probability density function
(PDF) has the following form: f( )_ l c,Df Ux-n)2! for -oo<x<oo (Gujarati,
aV^ {2 a2 J
1995:771). Accordingly, 68.26%, 95.44% and 99.74% of the data will lie in the ranges
(a±or, u±2a and u±3cr, respectively. Therefore, Prof. Maekawa argues that if the standard
deviation is very small, for example, such as 0.1, then the error term could be distributed
between -0.3 and +0.3 with probability 0.99. It means that the residuals are distributed
almost surely between -1 and +1 and hence normality assumption may not be violated. In
this research, the author applies a formal test of the normality distribution of residuals,
namely the Jarque-Bera (JB) test of normality. This test is based on the estimated
residuals. The statistic is JB Tsz | (k-3)21 where S denotes skewness and K represents
24 J
344
kurtosis. For a normal distribution, the value of skewness is zero and the value of kurtosis
is 3. Under the null hypothesis that the residuals are normally distributed, Jarque and
Bera show that asymptotically (i.e. in large sample) the statistic JB follows the chi-square
distribution with degree of freedom 2 (Xdf=2)- In tms research, the author finds that the
statistics JB in the cases of across countries for the periods 1985-1995 and 1995-2005 are
300.7 (p-value: 0.000) and 584.2 (p-value 0.000), respectively. In the cases of across
industries, they are 357.9 (p-value: 0.000) and 678.2 (p-value 0.000) for the periods
1985-1995 and 1995-2005, respectively. Since /^-values are less than the level of
significance (either a=l%, a=5% or a=10%), we reject the null hypothesis. Therefore,
Bayesian approach might be appropriate for this model. To avoid complexity, however,
wewill apply the ordinary least squares in this research. Gujarati (1995: 141) states that if
the residuals are not normally distributed, the t and F tests will not be valid in small, or
finite, samples. However, this research uses a large sample (1872 observations).
A
Furthermore, 99% of the estimated Revealed Symmetric Comparative Advantage RSCA
is distributed within the range [-1,1], which indicates that the normality assumptions is
harmless. The author finds that all the values of the estimated Revealed Symmetric
A
Comparative Advantage RSCA lie exactly in the range -1 and +1 for all the models
across countries, across industries, and across industries within country and for all the
periods of observations 1979-1985, 1985-1995 and 1995-2005 (Please see the Histogram
A
and Statistics of the estimated Revealed Symmetric Comparative Advantage RSCA
presented in the section PROOF below).
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PROOF of the supplements to Chapter 6:
a. Across Countries
a.l. The period 1985-1995
Histogram and Statistics of error terms (RESID) for the model across countries (1985-
1995):
350
300-
250 -
200-
150-
100-
50-
-1.5
-f=*=F
-1.0 -0.5
Series: RESID
Sam ple 1 1872
O bservations 1 872
Mean     6.78E-16
M edian    -0.053278
M axim um   1.49241 5
M inim um   -1.586641
Std. Dev.    0.347395
Skewness   0.545523
Kurtosis    4.632522
Jarque-Bera 300.7296
Probability  0.000000
0.0 0.5 1.0 1.5
Test of normal distribution:
Empirical Distribution Test for RESID
Hypothesis: Normal
Date: 12/13/08 Time: 23:07
Sample: 1 1872
Included observations: 1 872
M e tho d            V a lue  A d i. V a lu e  P ro b a b ility
L illie fo rs (D )        0 .0 8 4 74 8    N A   0 .0 0 00
C ra m e r-v o n M ise s (W 2 )   4 .4 0 8 1 9 3  4 .4 0 9 3 7 0   0 .0 0 00
W atso n (U 2 )       3 .9 2 4 2 3 6  3 .92 5 2 8 4   0 .0 0 00
A n d e rso n -D a rling (A 2 )   2 4 .8 1 5 6 8  2 4 .8 2 5 6 4   0 .0 0 0 0
M eth o d : M ax im u m L ike lih o o d - d .f. co rre cte d (E x a ct S o lutio n )
P a ra m e te r        V a lu e  S td . E rro r   z -S ta tistic P ro b .
M U        6 .7 8 E -16  0 .0 0 80 2 9   8 .4 4 E -14 1 .0 0 0 0
S IG M A       0 .34 7 39 5  0 .0 0 56 7 9   6 1. 1 7 1 8 9 0 .0 0 0 0
Lo g like liho od      -6 7 6 .4 98 1  M e a n d e p e nd e nt va r. 6 .7 8 E -16
N o . of C o effic ie nts          2  S .D . d e p e n de n t v a r. 0 .3 4 7 3 9 5
One-Sample Kolmogorov-Smimov Test
^ 蝣 H ^ ^ H ^ H S ICCTR9585
N
Normal Parametersa'b Mean
1 872
.0000
Std. Deviation .34739
Most Extreme      Absolute .085
Differences       positive .085
Negative -.077
Kolmogorov-Smirnov Z 3.667
Asymp. Sig. (2-tailed) .000
a- Test distribution is Normal,
b. Calculated from data.
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Std. Dev =.35
Mean = 0.00
N = 1872.00
'%%'%å * å *
CCTR9585
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA for the model across countries (1985-1995):
300
250-
200-
150-
100-
50-
Series: R95F
Sam ple 1 1872
O bservations 1 872
M ean     -0.41 0588
M edian    -0.554575
M axim um   0.661 529
M inim um   -0.973835
Std. Dev.   0.3871 55
Skew ness   0.83938 1
Kurtosis    2.679029
Jarque-Bera 227.8587
Probability  0.000000
-1.0 -0.5 0.0
a.2. The period 1995-2005
Histogram and Statistics of error terms (RESID) for the model across industries (1995-
2005):
400
350-
300-
250-
200-
150-
100-
50-
-1.5 -1.0 -0.5
S eries: R E S ID
S a m ple 1 1872
O bservations 1 8 72
M ea n     -2 .04 E -16
M e dian    -0 .034864
M axim um   1.4 1 3049
M in im u m   -1.4 757 1 1
Std. D ev.   0 .2 85026
S kew ness   0 .2 5878 5
K urto sis    5 .6 8730 0
Ja rque-B era 584 .17 80
P robab ility  0 .0000 00
0.0 0.5 1.0 1.5
347
Test of normal distribution:
Empirical Distribution Test for RES1D
Hypothesis: Normal
Date: 12/13/08 Time: 23:ll
Sample: 1 1872
Included observations: 1872
M ethod              V a lue  A di. V a lue  P robability
Lilliefors (D )         0 .066408    N A   0.0000
C ram er-von M ises (W 2)    2 .8327 54  2 .83351 1    0.0000
W atson (U2)        2 .7537 96  2 .754532    0.0000
A nderson-D arling (A 2)     1 6 .987 34  1 6.994 1 6    0.0000
M ethod: M axim um Likelihood - d .f. co rrected (E xact S olution)
Param eter         V alue  Std. E rror   z-S tatistic Prob.
M U         -2.04E -16  0.006588   -3. 1 0E-14 1.0000
S IG M A        0.285026  0.004659   6 1. 1 7 1 89 0.0000
Log likelihood        -306 .0687  M ean dependent var. -2.04 E-16
N o. of C oefficients           2  S .D . de pendent var. 0.285026
O ne-Sam ple Kolm ogorov-Sm irnov Test
C CTR O595
N
Norm al Param etersa'b M ean
1872
.0000
Std. Deviation .28503
M ost Extrem e      A bsolute .066
Differences      positive .051
Negative -.066
Kolm ogorov-Sm irnov Z 2.873
A sym p. Sig. (2-tailed) .000
a- Test distribution is Normal,
b- Calculated from data.
500
400
300H
200H
100-|
Std. Dev =.29
Mean = 0.00
N = 1872.00
v~ >, v« %
CCTR0595
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA for the model across countries (1995-2005):
200
160-1
120-|
80-|
40 -|
Series: RO5F
Sam ple 1 1872
Observations 1 872
Mean     -0.395684
Median    -0.50421 2
Maxim um    0.693394
Minim um   -0.953930
Std. Dev.    0.41 1 599
Skewness   0.62021 7
Kurtosis    2.282921
Jarque-Bera 160.1245
Probability  0.000000
-1.0
-0.5 0.0
b. Across Industries (Products)
b.l. The period 1985-1995
Histogram and Statistics of error terms (RESID) for the model across industries (1985-
1995):
500
400 -|
300 -1
200 -|
100-|
S eries: R E S ID
S am ple 1 1872
O bservations 1 872
M ean      5.59E -16
M ed ian    -0.08 1 5 61
M axim um   1.3778 1 1
M inim um   -1.5 166 12
Std. D ev.    0.3495 57
S kew ness   0.5765 36
K urtosis    4.8053 32
Jarque-B era 357 .92 62
P robability  0. 0000 00
- 1.5 -1.0 -0.5 0 .0 0 .5 1.0
Test of normal distribution:
Empirical Distribution Test for RESID
Hypothesis: Normal
Date: 12/13/08 Time: 23:19
Sample: 1 1872
Included observations: 1872
M ethod              V alue  A dj. V alue  P robability
Lilliefors (D )         0.097342     NA    0.0000
C ram er-von M ises (W 2)    5.580285  5.58 1 775    0.0000
W atson (U 2)         5.040458  5.04 1 804    0.0000
A nde rso n-D a rling (A 2)     30.58492  30.5971 9    0.0000
M ethod: M axim um Likelihood - d.f. corrected (E xact S olution)
P aram eter         V alue  S td . Error   z-Statistic P rob.
M U         5.59E -16   0.008079   6.9 1 E -14 1.0000
S IG M A        0.349557   0.0057 14   61.1718 9 0.0000
Log likelihood        -688.1 173  M ean dependent var. 5.59E-16
N o. of C oefficients           2  S .D . dependent var. 0 .349557
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One-Sample Kolmogorov-Smirnov Test
^ ^ 蝣 ^ 蝣 ^ 蝣 H lCIND9585
N
Normal Parameters8'13 Mean
1872
.0000
Std. Deviation .34956
Most Extreme      Absolute .097
Differences      positive .097
Negative -.073
Kolmogorov-Smirnov Z 4.212
Asymp. Sig. (2-tailed) .000
a- Test distribution is Normal,
b. Calculated from data.
500
400H
300 •E)
Std. Dev=.35
Mean = 0.00
N = 1872.00
*vvv*
j"
*-
_
*
å •E%> å <&. % %
CIND9585
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA for the model across industries (1985-1995):
200
160-|
120-|
804
40-|
S eries: A R 9 5F
S am ple 1 187 2
O bservations 1 872
M ean     -0.4 1 0588
M edian    -0.53 6507
M axim um   0.68 1 759
M inim um   -0 .86 574 0
S td . D ev.   0.38 5204
S kew ness   0.846 909
K urtosis    2.77 8594
Jarque-B era 227 .607 0
P robab ility  0 .00000 0
-0.75 -0.50 -0.25 0.00 0.25 0.50
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b.2. The period 1995-2005
Histogram and Statistics of error terms (RESID) for the model across industries (1995-
2005):
S eries: R E S ID
S am ple 1 18 72
O bservations 1 87 2
M ean     -2 .1 5E -16
M edian    -0 .04 1 976
M axim u m   1.3640 51
M inim um   -1.476 246
S td . D ev.   0 .283 460
S kew ness   0.36 1 306
K urtosis    5.85 8780
Jarque-B era 678 .193 9
P robab ility  0 .0000 00
- 1.5 - 1.0 - 0.5 0 .0 0 .5 1.0
Test of normal distribution:
Empirical Distribution Test for RESID
Hypothesis: Normal
Date: 12/13/08 Time: 23:24
Sample: 1 1872
M e th od           V a lu e A d j. V a lu e  P ro b a b ility
L illiefo rs (D )  0 .06 5 4 8 2 N A 0 .0 0 0 0c ra m e r-v o n M is e s (W 2 ) 3 8 2 0 99 1 3 .8 2 20 12w ts n (U 2 )  6 94 12 4 6 9 5 1 1 A nd e rso n-D a rln g (A 2 ) 2 1 . 7 68 2 1 . 1 6 9
M e th od : M a x im u m Like lih o o d - d .f. c o rrecte d (E xa ct S o lu tio n )
p a ra m e te r       v a lu e  S td . E rro r  z-S ta tistic P ro b .
M U       -2 . 1 5 E -1 6  0 .0 0 65 5 1  -3 .2 8 E -14 1 .0 0 00
S IG M A      0 .2 8 34 6 0  0 .0 0 46 3 4  6 1 . 1 7 1 8 9 0 .0 0 0 0
Lo g like liho od   -2 95 .7 5 47 M e a n d e p e n de n t va r.N o . of C o e ffic ie nts    2 S .D . d e p e n d e nt v a r. -2 .15 E -1 6
0 .2 8 3 4 6 0
One-Sample Kolmogorov-Smirnov Test
CINDO595
N
Norm al Parameters8^  Mean
1 872
.0000
Std. Deviation .28346
Most Extreme     Absolute .065
Differences       positive .065
Negative -.064
Kolriogorov-Smirnov Z 2.833
Asymp. Sig. (2-tailed) .000
a- Test distribution is Normal,
b- Calculated from data.
351
SW. Dev=.28
Mean = 0.00
N= 1872.00
'%\'å -%å å •E%å å * %å * •E* å å * '% "%
C1ND0595
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA for the model across industries (1995-2005):
200-
40 -|
Series: ARO5F
Sam ple 1 1872
Observations 1 872
M ean     -0. 395684
M edian    -0.485533
M axim um   0.71 6445
M inim um   -0.938277
Std. D ev.    0.41 2679
Skewness   0.6021 28
Kurtosis    2.39961 0
Jarque-Bera 141.2347
Probability  0.000000
-0.5
c. Across Industries within Cuntries
c.l. Japan
c.1.1. The Period 1979-1985
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
Observations 234
Mean     -5.53E-1 6
Median     0.002977
M aximum   0.604885
Minim um   -0.799490
Std. Dev.   0.1 52337
Skewness  -0.908768
Kurtosis    9.048621
Jarque-Bera 388.9202
Probability  0.000000
-0.75 -0.50 -0.25 0.00 0.25 0.50
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: JR85F
Sam ple 1 234
Observations 234
Mean     -0.39381 0
Median    -0.45941 7
Maximum   0.654209
Minimum   -1.003038
Std. Dev.   0.493471
Skewness   0.277507
Kurtosis    1.727695
Jarque-Bera 18.78632
Probability  0.000083
-1.0 -0.5 0.0
c.1.2. The Period 1985-1995
Histogram and Statistics of error terms (RESID)
m ¥ 5:
Series: RESID
Sample 1 234
Observations 234
Mean      3.64E-1 6
Median    -0.01 2295
Maximum   0.693175
Minimum   -0.767836
Std. Dev.   0.212203
Skewness  -0.382754
Kurtosis    4.560893
Jarque-Bera 29.46828
Probability  0.000000
-0.75 -0.50 -0.25 0.00 0.25 0.50
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
10-|
Series: JR95F
Sample 1 234
Observations 234
Mean     -0.442524
Median    -0.483473
Maxim um   0.490007
Minim um   -1.068384
Std. Dev.   0.455723
Skewness   0.285093
Kurtosis    1.691 970
Jarque-Bera 19.85153
Probability  0.000049
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50
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c.1.3. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
D U
5 0
4 0
3 0
2 0
1 0
0
    蝣一蝣l^ ¥;
i i i i ! i i , i ! MM l I 蝣 蝣 蝣 蝣 I 蝣 ' 蝣 蝣 1
Series: RESID
Sample 1 234
Observations 234
Mean      3.64E-1 6
Median    -0.031 602
Maxim um   0.745069
Minimum   -0.709494
Std. Dev.   0.1 68537
Skewness   0.51 0923
Kurtosis    7.076948
Jarque-Bera 172.2403
Probability  0.000000
-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
ou
40
30
20
10
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Series: JRO5F
Sam ple 1 234
Observations 234
Mean     -0.41 1 128
Median    -0.51 1 695
Maximum   0.592894
Minim um   -0.951 1 00
Std. Dev.   0.475726
Skewness   0.449647
Kurtosis    1.732995
Jarque-Bera 23.53682
Probability  0.000008
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50
c.2. Korea
c.2.1. The Period 1979-1985
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean     1.07E-1 6
Median    -0.045148
Maximum   0.943662
Minim um   -1.359008
Std. Dev.   0.288632
Skewness  -0. 1 4729 1
Kurtosis    7.844209
Jarque-Bera 229.6431
Probability  0.000000
-1.0 -0.5 0.0 0.5
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
ou
40
30
20
10
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Series: KR85F
Sample 1 234
Observations 234
Mean     -0.429863
Median    -0.61 641 5
Maxim um   0.754261
Minimum   -0.991 556
Std. Dev.   0.495359
Skewness   0.805841
Kurtosis    2.377598
Jarque-Bera 29.10277
Probability  0.000000
-1.0 -0.5 0.0 0.5
c.2.2. The Period 1985-1995
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean     -2.76E-1 6
Median    -0.054583
Maximum   1.1681 13
Minimum   -0.981264
Std. Dev.   0.298561
Skewness   0.45389 1
Kurtosis    4.972079
Jarque-Bera 45.95336
Probability  0.000000
-1.0 -0.5 1.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
30
25-
20-
15-
10-
5-
0 -R
Series: KR95F
Sam ple 1 234
Observations 234
Mean     -0.398209
Median    -0.470453
Maximum   0.47981 0
Minim um   -0.906299
Std. Dev.   0.394645
Skewness   0.356637
Kurtosis    1.9471 43
Jarque-Bera 15.76835
Probability  0.000377
-0.75 -0.50 -0.25 0.00 0.25 0.50
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c.2.3. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
O bservations 234
M ean      5.17E-16
M edian    -0.01 9566
M axim um   0.797572
M inim um   -0.951 599
Std. Dev.   0.277478
Skewness   -0.230078
Kurtosis    4.046427
Jarque-Bera 12.74085
Probability  0.001 71 1
-1.0 -0.5 0.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: KRO5F
Sam ple 1 234
O bservations 234
M ean     -0.434725
M edian    -0.448906
M axim um   0.509976
M inim um   -0.9741 1 9
Std. Dev.   0.3801 08
Skewness   0.205459
Kurtosis    2.1 17608
Jarque-Bera 9.237826
Probability  0.009864
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50
c.3. China
c.3.1. The Period 1987-1995
Histogram and Statistics of error terms (RESID)
35 -,
30-
25-
20-
15-
10-
5-
0 fU-
S eries : R E S ID
S a m ple 1 2 34
O bse rvations 2 34
M e an     4 .93E -1 7
M ed ia n    -0 .028 846
M axim u m   1 .073 752
M in im um   -1.207 59 1
S td. D ev.    0 .382 788
S kew ness   -0 .01 4 575
K urtosis    3 .685 705
Jarque-B era 4 .592 655
P roba bility  0 .1 00 628
-1.0 -0.5 0.0 0.5 1.0
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: CR95F
Sam ple 1 234
Observations 234
Mean     -0.1 65558
Median    -0.283842
Maximum   0.701 740
Minim um   -0.633822
Std. Dev.   0.367163
Skewness   0.570226
Kurtosis    2. 1 36004
Jarque-Bera 19.95941
Probability  0.000046
-0.50 -0.25 0.00 0.25 0.50 0.75
c.3.2. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
 , .:
H fs-w: mflIll
M .fc"
蝣a,1 1
Series: RESID
Sample 1 234
Observations 234
Mean     -1.53E-1 6
Median    0.005547
Maxim um   0.98561 2
Minimum   -0.770557
Std. Dev.   0.2871 65
Skewness  -0.072309
Kurtosis    3.557026
Jarque-Bera 3.229127
Probability  0. 1 98978
-0.5 0.0 0.5 1.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: CRO5F
Sam ple 1 234
Observations 234
Mean     -0.21 0952
Median    -0.237975
Maximum   0.680682
Minim um   -0.935097
Std. Dev.   0.413166
Skewness   0. 1 82487
Kurtosis    2.267756
Jarque-Bera 6.526522
Probability  0.038263
-0.75 -0.50 -0.25 0.00 0.25 0.50
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c.4. Singapore
c.4.1. The Period 1979-1985
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean     -4.54E-1 6
Median    -0.01 3792
Maximum   0.982005
Minimum   -1.1 65343
Std. Dev.    0.24471 7
Skewness   -0.273908
Kurtosis    7.597722
Jarque-Bera 209.0317
Probability  0.000000
-1.0 -0.5
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: S R85F
Sam ple 1 234
O bservations 234
M ean     -0.407927
M ed ian    -0.443552
M axim um   0.698543
M inim um   -0.971 505
Std. Dev.   0.376063
Skewness   0.731 923
Kurtosis    3.1 58095
Jarque-Bera 21.13642
Probability  0.000026
-1.0 -0.5 0.5
c.4.2. The Period 1985-1995
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean      8.64E-1 7
Median    -0.044503
Maximum   1.131401
Minim um   -0.772206
Std. Dev.    0.288972
Skewness   0.666027
Kurtosis    4.500092
Jarque-Bera 39.24027
Probability  0.000000
-0.5 0.5 1.0
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
II 1
I
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Series: SR95F
Sample 1 234
Observations 234
Mean     -0.434843
Median    -0.476324
Maxim um   0.538438
Minimum   -0.945230
Std. Dev.   0.321241
Skewness   0.726391
Kurtosis    3.323699
Jarque-Bera 21.59974
Probability  0.000020
-0.75 -0.50 -0.25 0.00 0.25 0.50
c.4.3. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
Observations 234
Mean      1.67E-16
Median    -0.023433
Maxim um   0.655769
Minim um   -0.721 591
Std. Dev.   0.230749
Skewness   0.21 6970
Kurtosis    3.93891 9
Jarque-Bera 10.43125
Probability  0.005431
-0.75 -0.50 -0.25 0.00 0.25 0.50
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
20
16-1
124
0
Series: SRO5F
Sample 1 234
Observations 234
Mean     -0.491 300
Med ian    -0.524281
Maximum   0.429879
Minimum   -0.986438
Std. Dev.   0.348481
Skewness   0.559826
Kurtosis    2.641 890
Jarque-Bera 13.47318
Probability  0.001 1 87
-1.00 -0.75 -0.50 -0.25 0.00 0.25
359
c.5. Indonesia
c.5.1. The Period 1979-1985
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
Observations 234
Mean     -4.32E-1 6
Median    -0.030978
Maximum   1.191330
Minimum   -1.535397
Std. Dev.   0.265755
Skewness   1.1 96379
Kurtosis    1 3.37485
Jarque-Bera 1105.288
Probability  0.000000
-1.5 -1.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: IR85F
Sample 1 234
Observations 234
Mean     -0.71 3792
Median    -0.8701 51
Maxim um   0.822516
Minim um   -0.983461
Std. Dev.   0.41 0763
Skewness   2.3021 66
Kurtosis    7.701 684
Jarque-Bera 422.2306
Probability  0.000000
0.5
c.5.2. The Period 1985-1995
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean     -6.19E-17
Median    -0.0731 36
Maximum   1.1 36580
Minimum   -1.324545
Std. Dev.   0.391783
Skewness   0.354387
Kurtosis    3.68023 1
Jarque-Bera 9.409492
Probability  0.009052
- 1.0 - 0.5 0.0 1.0
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: IR95F
Sam ple 1 234
Observations 234
Mean     -0.4351 12
Median    -0.552947
Maxim um   0.822672
Minimum   -0.771 761
Std. Dev.    0.399076
Skewness   1.399259
Kurtosis    4.26632 1
Jarque-Bera 91.99392
Probability  0.000000
-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75
c.5.3. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
Observations 234
Mean      2.32E-1 6
Median    -0.041 260
Maximum   1.089604
Minim um   -0.787228
Std. Dev.    0.273360
Skewness   0.40326 1
Kurtosis    4.31 6001
Jarque-Bera 23.22777
Probability  0.000009
-0.5 0.5 1.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
24
20
16
12
-0.5 0.0 0.5
Series: IRO5F
Sample 1 234
Observations 234
Mean     -0.339376
Median    -0.498291
Maximum   0.847079
Minimum   -0.881 134
Std. Dev.    0.466808
Skewness   0.872206
Kurtosis    2.7 1 6686
Jarque-Bera 30.45161
Probability  0.000000
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c.6. Malaysia
c.6.1. The Period 1979-1985
Histogram and Statistics of error terms (RESID)
70
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Series: RESID
Sam ple 1 234
O bservations 234
M ean     -1.47E-16
M edian    -0.059144
M axim um   1.434263
M inim um   -0.55001 5
Std. Dev.   0.221 709
Skewness   2.202348
Kurtosis    1 2.20382
Jarque-Bera 1015.088
Probability  0.000000
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
IV
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Series: MR85F
Sample 1 234
Observations 234
Mean     -0.601 812
Median    -0.775002
Maximum   0.887566
Minimum   -0.940737
Std. Dev.   0.41 7744
Skewness   1.994952
Ku rtosis    6.466842
Jarque-Bera 272.3987
Probability  0.000000
-0.5 0.0 0.5
c.6.2. The Period 1985-1995
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
Observations 234
Mean      1.35E-1 6
Median    -0.064351
Maxim um   1.383357
Minimum   -0.969866
Std. Dev.    0.307768
Skewness   0.90351 2
Kurtosis    5.063003
Jarque-Bera 73.33280
Probability  0.000000
- 1.0 - 0.5 0 .0 0.5
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
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Series: MR95F
Sample 1 234
Observations 234
Mean     -0.477074
Median    -0.588407
Maxim um   0.828697
Minimum   -0.91 6890
Std. Dev.   0.380331
Skewness   1.473742
Kurtosis    5.01 3000
Jarque-Bera 124.2133
Probability  0.000000
-0.5 0.0 0.5
c.6.3. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean     -1.66E-1 6
Median    -0.0291 76
Maxim um   1.353868
Minimum   -0.777400
Std. Dev.    0.237085
Skewness   1.0731 37
Kurtosis    8.1 41 697
Jarque-Bera 302.6744
Probability  0.000000
-0.5 0.5 1.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: MRO5F
Sample 1 234
Observations 234
Mean     -0.4441 1 3
Median    -0. 573653
Maximum   0.765750
Minimum   -1.034092
Std. Dev.   0.41 1438
Skewness   1.028050
Kurtosis    3.478256
Jarque-Bera 43.44871
Probability  0.000000
-1.0 -0.5 0.5
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c.7. Thailand
c.7.1. The Period 1979-1985
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
Observations 234
Mean      2.52E-1 6
Median    -0.073860
Maximum   1.1 68992
Minim um   -1.31 7520
Std. Dev.    0.309948
Skewness   0.088469
Kurtosis    6.97651 3
Jarque-Bera 154.4786
Probability  0.000000
- 1.0 -0.5 0.5 1.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: TR85F
Sam ple 1 234
Observations 234
Mean     -0.465285
Median    -0.751 041
Maxim um   0.881 248
Minim um   -0.90541 1
Std. Dev.    0.512056
Skewness   1.259447
Kurtosis    3.295906
Jarque-Bera 62.71580
Probability  0.000000
-0.5 0.5
c.7.2. The Period 1985-1995
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean      3.64E-1 6
Median    -0.097575
Maxim um   1.090035
Minimum   -1.143532
Std. Dev.    0.3871 63
Skewness   0.545834
Kurtosis    3.384920
Jarque-Bera 13.06406
Probability  0.001 456
- 1.0 -0.5 0.0 0.5
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
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Series: TR95F
Sam ple 1 234
O bservations 234
Mean     -0.362703
M edian    -0.482729
M axim um   0.5701 1 2
M inim um   -0.801519
Std. Dev.   0.367736
Skew ness   0.838546
Kurtosis    2.775366
Jarque-Bera 27.91522
Probability  0.000001
-0.75 -0.50 -0.25 0.00 0.25 0.50
c.7.3. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
O bservations 234
M ean     -2.63E-1 6
M edian    -0.046008
M axim um   1.1 73681
M inim um   -0.875641
Std. Dev.   0.31 3306
Skew ness   0.586791
Kurtosis    5.01 2059
Jarque-Bera 52.90033
Probability  0.000000
-0.5 0.5 1.0
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
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Series: TRO5F
Sample 1 234
Observations 234
M ean     -0.272583
M edian    -0.297584
M axim um   0.781 865
M inimum   -0.84921 1
Std. Dev.   0.397632
Skewness   0.353949
Kurtosis    2.32251 1
Jarque-Bera 9.361094
Probability  0.009274
-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75
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c.8. The Philippines
c.8.1. The Period 1979-1985
Histogram and Statistics of error terms (RESID)
Series: RESID
Sam ple 1 234
Observations 234
Mean      3.44E-1 6
Median    -0.067951
Maximum    1.557939
Minim um   -1.536493
Std. Dev.    0.339708
Skewness   0. 1 78568
Kurtosis    9.1 30824
Jarque-Bera 367.7168
Probability  0.000000
1.0 1.5
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: PR85F
Sam ple 1 234
O bservations 234
M ean     -0.572747
M edian    -0.796033
M axim um    0.738700
M inim um   -1.01 2754
Std. Dev.    0.475988
Skew ness   1.495389
Kurtosis    3.999385
Jarque-Bera 96.94932
Probability  0.000000
-1.0 -0.5 0.5
c.8.2. The Period 1985-1995
Histogram and Statistics of error terms (RESID)
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Series: RES ID
Sam ple 1 234
O bservations 234
M ean     -9.75E-1 7
M edian    -0.065343
M axim um   1.501416
M inim um   -1.300901
Std. Dev.    0.348449
Skew ness   0.501 395
Kurtosis    6 .440585
Jarque-Bera 125.2214
Probability  0.000000
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Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: PR95F
Sample 1 234
Observations 234
Mean     -0.568677
Median    -0.76701 0
Maxim um   0.51 0621
Minimum   -0.934657
Std. Dev.   0.392290
Skewness   1.253871
Kurtosis    3.41 1 951
Jarque-Bera 62.97008
Probability  0.000000
-0.75 -0.50 -0.25 0.00 0.25 0.50
c.8.3. The Period 1995-2005
Histogram and Statistics of error terms (RESID)
Series: RESID
Sample 1 234
Observations 234
Mean     -1.80E-1 6
Median    -0.086671
Maximum   1.31 3509
Minimum   -1.24951 6
Std. Dev.   0.35501 9
Skewness   0.8261 32
Kurtosis    5.730636
Jarque-Bera 99.31691
Probability  0.000000
- 1.0 -0.5
Histogram and Statistics of the estimated Revealed Symmetric Comparative Advantage
RSCA
Series: PRO5F
Sam ple 1 234
O bservations 234
M ean     -0.561296
M edian    -0.697248
M axim um   0.443575
M inim um   -0.91 9463
Std. Dev.   0.338745
Skewness   1.056921
Kurtosis    3.1 35972
Jarque-Bera 43.74648
Probability  0.000000
-0.75 -0.50 -0.25 0.00 0.25
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